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SITE ASSESSMENT
Final Site Inspection Prioritization
Memphis Airport Storage Area
Memphis, Shelby County, Tennessee
EPA ID No. TND980728034
WasteLAN No. 03958

1.0 Introduction

Hafliburton NUS was tasked by B & V Waste Science and Technology Corporation under U.S. EPA
Contract No. 68-W9-0055 to conduct a Site Inspection Prioritization (SIP) for Memphis Airport Storage
Area in Memphis, Shelby County, Tennessee. This study was performed under the authorization of
the Comprehensive Environmenta!l Response, Compensation, and Liability Act of 1980 (CERCLA) and
the Superfund Amendments Reauthorization Act of 1986 (SARA).

The SIP will update the Preliminary Assessment (PA) for Memphis Airport Storage Area conducted by
the Tennessee Department of Health and Environment (TDHE), Division of Solid Waste Management,
presently named Tennessee Department of Environment and Conservation (TDEC), by utilizing the
Hazard Ranking System (HRS). Additionally, an offsite reconnaissance was performed by Halliburton
NUS Corporation on January 14, 1993 to obtain updated site-specific information. Other sources of
information used during the evaluation include U.S. EPA CERCLA file material and available state
information from the Memphis Superfund Office. The SIP will quantify the threats posed by the site

and provide sufficient documentation in order to decide on the appropriate future course of action.
2.0 Site Description and History

The Memphis Airport Storage Area is located in the southwest corner of the intersection of
Winchester and Swinnea roads in Mempbhis, Shelby County, Tennessee (Figure 1). The 0.5-acre site lies
on airport property adjacent to the easternmost runway and is owned by the Shelby County Airport
Authority (Refs. 1, p. 1, 2). The site is depicted on the Southeast Memphis, Tennessee, U.S. Geological
Survey 7.5 Quadrangle at coordinates 350 03’ 06.0” N latitude and 890 58’ 26.0" W longitude (Ref. 3).

Thessite is currently active; however, the years of operation are unknown (Refs. 1,p. 1; 4, p. 4).
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The average annual precipitation for Memphis is 50 inches, and the mean annual lake pan
evaporation is 40 inches, yielding a net annual precipitation of 10 inches (Ref. 5, pp. 43, 63). The
2-year, 24-hour rainfall for the area is 4 inches (Ref. 6, p. 95).

The Memphis Airport Storage Area was identified by aerial photography during the Environmental
Photographic Interpretation Center (EPIC) survey conducted by the U.S. Environmental Protection
Agency. The aerial photos were examined by EPIC, and the storage area was identified as being a

potential hazardous waste site (Ref. 2).

On June 6, 1984, Barry Brawley and Tom Golden of the Tennessee Department of Health and
Environment conducted a site inspection of the storage area (Ref. 2, p. 1). They were accompanied by
Chuck Graves, Supervisor for Air Field Maintenance for Memphis Airport (Ref. 2, p. 1). At the time of
the inspection, the site consisted of an open area where various maintenance materials were stored,
including drums of fuel, motor oil, and deicing compounds (Ref. 1, p. 1). Stained soil around the

drums, which were stored both on pallets and on the ground, was noted (Ref. 2, p. 1).

Presently, the area is used to store maintenance material (various sizes of gravel), scrap metal, drums,
and storage tanks (Ref. 4, p. 5). The site is fenced and guarded by airport security. Access to the site is
through a gate along a paved road that bisects the site (Ref. 4, p. 5).

3.0 Groundwater Pathway

31 Hydrogeologic Setting

The Memphis Airport Storage Area is situated near the border between the Guif Coastal Plain and the
Mississippi Alluvial Plain physiographic provinces. The Gulf Coastal Plain is characterized by gently
rolling to steep topography which is dissected by flat-lying alluvial plains along streams which drain
the region. The Mississippi Alluvial Plain is characterized by flat, low-lying regions near the Mississippi
River (Ref.7, p. 5). The site lies 1.5 miles south of Nonconnah Creek and 11 miles east of the
Mississippi River. The land surface in the vicinity of the site is 270 feet above mean sea level (amsl)
(Ref. 3).

The Memphis area is located in the north-central portion of the Mississippi embayment, a broad
structural trough or syncline that plunges south along an axis that parallels the Mississippi River
(Ref. 7, p. 6). About 3,000 feet of unconsolidated clastic debris has been deposited since the
beginning of the Cretaceous Period (Refs. 7, p. 6; 8, p. 1). Geologic formations in the Memphis area

dip and thicken westward toward the axis of the syncline. These formations consist predominantly of



clay, silt, sand, and gravel deposited in marine, lagoon, or fluvial environments. During Pleistocene
glaciation, the landscape was covered by a thick layer of loess which makes up the present land
surface (Ref. 7, p. 6).

The stratigraphy discussed in this section is based on previous investigations, available published cross
sections, published well log data, and the Shelby County Soil Survey. This literature indicates that the
following units exist, beneath the facility, in descending order: 5 feet of soil, 100 feet of loess and
fluvial deposits, 50 feet of the Jackson-Upper Claiborne confining clay unit, 820 feet of the Memphis
Sand, 250 feet of the Flour Island confining unit, and 160 feet of the Fort Pillow Sand (Refs. 7, p. 8,
Plates 1 & 4, Table 2; 9, Sheet 76, pp. 17, 22). These thicknesses are approximate.

The soil beneath the facility was of the Grenada, Loring, and Memphis association before grading.
Thisland has been graded for development. After grading, the slope is between 1 and 5 percent. The
soil is silty in texture and brown in color. The undisturbed Grenada soils are generally well-drained

and have formed in areas where the loess is at least 4 feet thick (Ref. 9, p. 22).

The Memphis Airport Storage Area, located on an upland east of the Mississippi River, is directly
underlain by loess and fluvial deposits. The Gulf Coastal Plain was blanketed by a 20- to 50-foot-thick
deposit of loess during Pleistocene glaciation. Loess consists of wind-blown silt, silty clay, clay, and
minor sand. The loess deposits tend to retard downward migration of water which provides recharge
to lower units (Ref. 7, pp. 6-8). Pleistocene fluvial deposits generally underlie the loess in upland
areas including the area surrounding the facility. The fluvial deposits are older Mississippi River
terrace deposits which were deposited in present day uplands and have since been blanketed by a
thick layer of loess. Regional fluvial deposits range from 0 to 100 feet in thickness. Thicknesses vary
because of the erosional surface at both the top and base of the unit. Fluvial deposits consist
primarily of unconsolidated sand, gravel, and minor clay lenses (Ref. 7, p. 7). Quite often, the sand
and gravel are cemented with iron oxide that forms thin layers of sandstone or conglomerate in the
lower sections of the fluvial unit (Ref. 7, p. 7). The combined fluvial/loess thickness is approximately

100 feet in the vicinity of the facility (Ref. 7, p. 8, Table 2).

The Eocene Jackson-Upper Claiborne clay unit underlies the loess and fluvial deposits. This unit is
comprised of the Jackson Formation and the upper part of the Claiborne Group, which includes the
Cockfield and Cook Mountain formations (Ref. 7, pp. 6-8). The Jackson Formation generally consists
of fine sand or sandy clay. The Cockfield Formation consists of interfingering fine sand, silt, clay, and
local lenses of lignite. The Cook Mountain Formation consists of clay and local sand lenses. These
formations have been grouped together as the "Jackson-Upper Claiborne unit”, and they act as one

hydrogeologic confining unit which prevents groundwater in the surficial deposits from migrating



downward into the Memphis Sand (Ref. 7, pp. 6-8). The estimated hydraulic conductivity of the
Jackson-Upper Claiborne confining unitis 1.0 x 10-7 to 1.0 x 10-5cm/sec (Refs. 10, p. 29; 11). The
Jackson Formation occurs only beneath the higher hills and ridges in the north Memphis area;
therefore, the confining unit consists predominantly of the Cockfield and Cook Mountain formations
(Ref. 7, pp. 6-8). Due to lithologic similarities, the Jackson, Cockfield, and Cook Mountain formations
cannot be differentiated in the subsurface of the Memphis area including the subsurface beneath the
site. The thickness of the Jackson-Upper Claiborne confining unit is variable. In the vicinity of the
site, the thickness is approximately 50 feet; however, the unit is discontinuous, thin, and possibly

absentin other areas of Memphis (Ref. 7, pp. 6-9, Plate 1).

The Eocene Memphis Sand, also called the "500-foot" sand by some authors, underlies the
Jackson-Upper Claiborne confining unit and exists beneath the entire Memphis area. The Memphis
Sand consists of a thick body of sand, that includes subordinate lenses of clay, silt, and lignite at
various horizons, and ranges in thickness from about 500 to 900 feet. Beneath the facility, the sand is
estimated to be approximately 820 feet thick. The Memphis Sand is thickest in the southwest and
thins to the northeast. The top of the Memphis Sand unit beneath the facility is approximately
150 feet below land surface (bls) (Ref. 7, Tables 1 & 2).

The Paleocene Flour Island Formation underlies the Memphis Sand. This formation is the uppermost
unit of the Wilcox Group and consists primarily of silty clays and sandy silts. The Flour Island
Formation acts as a lower confining unit for the Memphis Sand and ranges from 200 to 395 feet thick
(Refs. 7, p. 8; 8, pp. 10, 11). In the vicinity of the facility, the Flour Island is approximately 970 feet bls
(Ref. 7, p. 8).

The middle sand unit of the Paleocene Wilcox Group, the Fort Pillow Sand, underlies the Flour Island
Formation. This sand ranges from fine sandy textures to coarse sand and ranges in thickness from

150 to 300 feet in the Memphis area (Refs. 7, p. 8; 8, p. 10).

Formations beneath the site which are capable of yielding potable water to wells include: the loess
and fluvial deposits, the Memphis Sand and the Fort Pillow Sand. The surficial aquifer consists of the
saturated portions of the loess and fluvial deposits. The altitude of the water table in the surficial
aquifer is about 280 feet amsl, or 40 feet bls (Ref. 7, Plate 2). The estimated hydraulic conductivity of
the surficial aquifer ranges from 1.0 x 10-3 to 1.0 x 10-2 cm/sec (Ref. 10, p. 29). In the areas of
Memphis, the surficial aquifer is capable of yielding up to 50 gallons per minute (gpm) (Ref. 10,
Plate 2). This aquifer is undoubtedly tapped for domestic supplies in rural areas; however, records of

these wells do not exist. In Memphis, all residents have access to public supply water (Ref. 12).



The primary source of groundwater in the Memphis area is the Memphis Sand aquifer. The Memphis
Sand is confined above by the Jackson-Upper Claiborne and below by the Flour Island confining units.
The elevation of the potentiometric surface for the Memphis Sand in the vicinity of the site is
approximately 195 feet amsl, or 130 feet bls (Ref. 7, Plate 3). The hydraulic conductivity of the
Memphis Sand is about 1.0 x 10-2 cm/sec (Refs. 8, p. 47; 10, p. 29). Recharge to the Memphis Sand
aquifer occurs predominantly through infiltration of precipitation in outcrop areas 30 to 60 miles east
of Memphis. Seepage from the overlying surficial aquifer and the Mississippi River also contributes to
the recharge of the Memphis Sand. Recently, contamination of the Memphis Sand has been detected

in the Memphis region (Ref. 7, pp. 34-37).

Underlying the Flour Island Formation is the Fort Pillow Sand. This unit is the second principal
aquifer, and it supplies about 10 percent of water used in the Memphis area. Hydraulic conductivity
of the Fort Pillow is about 1.0 x 10-2 cm/sec (Ref. 8, p. 47). The Ft. Pillow Sand is not threatened by
surface contamination due to its depth and the presence of several substantial confining units

between it and the surface.

The U.S. Geological Survey Water Resources Investigation Report 90-4092, Hydrogeclogy and

Preliminary Assessment of the Potential for Contamination of the Memphis Aquifer in the Memphis

Area, Tennessee, discusses the hydrogeology of the Memphis area and outlines the Jackson-Upper

Claiborne confining unit (Ref. 7, Table 2). The top of the confining unit is indicated beneath the
Memphis Airport Storage Area at approximately 100 feet bls with a thickness of approximately
50 feet (Ref. 7, Table 2). Parks (1990) states that in the Memphis region, the Jackson-Upper Claiborne
confining unit is locally thin and locally absent and may contain sand windows that could provide
pathways for contaminants to reach the Memphis Sand aquifer. The nearest known zone where the
confining unit is thin or absent is approximately 0.5 mile to the northeast (Ref. 7, Plate 4). Evidence
which documents the downward migration of groundwater from the surficial water-table aquifer to

the Memphis Sand aquifer includes (Ref. 7, pp. 1, 2, 34-37):

Confining layer absence (locally)

e Hydraulic head differences between the water-table aquifer and the Memphis Sand

aquifer

e Local water table surface depressions

e Long-term declines and reduced seasonal fluctuations in water-table observation wells



e (Carbon-14 and tritium concentrations present in the Memphis Sand aquifer indicating

recent leakage occurring

e Water-quality anomalies in the Memphis Sand aquifer indicating downward leakage

e Volatile organic compounds present in the Memphis Sand aquifer

The site lies within the radius of influence of the Allen Wellfield wells, which pump water from the
Memphis Sand (Refs. 3, 13, 14). Heavy pumping of the wellfield has caused a large cone of depression
in the Memphis Sand aquifer (Ref. 7, Plates 1, 3). Therefore. any contamination that may occur in the
surficial aquifer, beneath the facility, could be drawn into the Memphis Sand aquifer and eventually
into the associated water supply wells provided that a hydraulic connection between the surficial and

Memphis Sand aquifers exists.

Volatile organic compounds have been detected in samples from the Allen Wellfield, approximately
3.1 miles northwest of the facility, which indicates that the Memphis Sand aquifer is vulnerable to
contamination. The migration pathway for the contaminants has not been established. Local
absence of the Jackson-Upper Claiborne confining unit and improperly cased wells are the most likely
conduits (Ref. 7, pp. 34-37).

3.2 Groundwater Pathway Targets

Groundwater is the sole source for drinking water in the Memphis area and is provided by the
Memphis Light, Gas, and Water Division (MLGW), a blended municipal water system (Refs. 13, 14).
The system has 206,652 connections serving approximately 547,628 people (number of connections x
2.65 persons per household) (Refs. 13, p. 1; 15). The Allen Wellfield, the only MLGW welifield located
within a 4-mile radius of the site, has 26 wells screened in the Memphis Sand and serves
approximately 88,436 people (Refs. 3; 13; 14, pp. 4, 6, 7; 15). However, weillfields in the MLGW
system may potentially serve more than the listed number of persons because the entire system is
blended. The Allen Wellfield has 12 wells, serving 40,812 people within 3 to 4 miles northwest of the
site. An Allen Wellfield well located 3.1 miles from the site is the closest known drinking water well
(Refs. 3; 14, pp. 6, 7). The exact number of private wells in the area is unknown (Refs. 12, 14).
However, all residents within a 4-mile radius of the site have access to municipal drinking water

(Ref. 12).



4.0 Surface Water Pathway

4.1 Hydrologic Setting

The site is situated on a slight topographic rise; therefore, surface runoff would flow in all directions
away from the site (Ref. 2, p. 8). The closest surface water body is Hurricane Creek located
approximately 2,500 feet to the east (Ref. 3). Hurricane Creek is an intermittent stream which flows
north 1.5 miles into Nonconnah Creek (Refs. 3; 16, p. 1). Nonconnah Creek flows west at an average
flowrate of 107 cubic feet per second (cfs) for a distance of 7 miles to Lake McKellar (Refs. 3; 17, p. 10).
Lake McKeliar extends 5 miles from the Nonconnah Creek outfall to the Mississippi River (Ref. 3). The
15-mile pathway is completed along the Mississippi River 1.5 miles downstream of the mouth of Lake
McKellar (Ref. 3). The Mississippi River has a flowrate of 580,000 cfs (Ref. 17). There is no flowrate

information available for Lake McKellar (Ref. 17).

4.2 Surface Water Targets

There are no drinking water intakes nor irrigation intakes along the extended surface water pathway
(Refs. 18, 19). Based on information from wetland maps from the Tennessee Wildlife Resources
Agency, there are an estimated 10 miles of wetland frontage identified along the surface water
pathway (Refs. 3, 20). There are no other sensitive environments or endangered or threatened
species identified along the surface water pathway (Refs. 3, 21). The Memphis Airport Storage Area is

not located within any flood plain area (Ref. 22).

Although commercial fishing has not occurred in the Mississippi River or its tributaries since 1985, due
to a fishing ban imposed by the Tennessee Wildlife Resources Agency, recreational fishing still takes
place despite posted warnings (Refs. 23, 24). The official fishing ban on the Mississippi River is for the
Tennessee side of the river anly, as Arkansas has not participated in the ban. Thus, commercial fishing
may occur on the Arkansas side of the Mississippi River (Ref. 23). The state of Mississippi has never
had a ban on commercial fishing, nor does it post any warning signs (Ref. 25). In addition, Nonconnah
Creek and the Mississippi River are utilized for recreational activities such as boating, swimming, and

water skiing (Ref. 24).



5.0 Soil Exposure and Air Pathways

5.1 Physical Conditions

The Memphis Airport Storage Area lies within a moderately populated area surrounded by light
industry (Ref. 4, p. 6). The site is active; therefore, the individuals most threatened by exposure are
airport maintenance workers (Ref. 4, p. 4). The site is surrounded by a chain-link fence and is guarded
by airport security (Ref. 2, p. 8). The terrain surrounding the site is level and consists of streets,
runways, and manicured grass. Land use within the vicinity of the site is primarily commercial and

fight industrial (Ref. 4, p. 6).

5.2 Soil and Air Targets

There are approximately 526 people located within 0.25 to 0.5 mile of the site, 2,049 people located
within 0.5 to 1 mile of the site, 23,507 people located within 1 to 2 miles of the site, 36,942 people
located within 2 to 3 miles of the site, and 78,076 people located within 3 to 4 miles of the site. This
corresponds to a total population of approximately 141,094 within a 4-mile radius of the site (Ref. 26).
The property within 0.25 mile of the site is owned by the Memphis Airport Authority and not used as
a residential area (Ref. 4, p. 6). Additionally, there are no sensitive environments or endangered or

threatened species within a 4-mile radius of the site (Refs. 3, 21).

6.0 Conclusions and Recommendations

The Memphis Airport Storage Area was evaluated to assess the threat posed to human health and the
environment and to determine the need for additional investigation. The groundwater pathway was
of some concern due to the presence of local areas where the Jackson-Upper Claiborne confining unit
is thin or absent and because there are a total of 12 public water supply wells within a 4-mile radius of
the site. The surface water pathway is of minimal concern due to the lack of targets. There are no
intakes along the 15-mile pathway and very little potential for contamination of surface water bodies

used for recreation.

There is some potential for soil pathway exposure because the site is active, thus placing onsite
workers at risk. The air pathway is of minimal concern due to lack of targets and sensitive
environments. Based on the information evaluated in this study of Memphis Airport Storage Area, it

is recommended that no further action be taken for the site.
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CONFIDENTIAL
HAZARD RANKING SYSTEM PRELIMINARY SCORE
FOR
MEMPHIS AIRPORT STORAGE AREA
MEMPHIS, SHELBY COUNTY, TENNESSEE

This preliminary score was calculated using PA-SCORE software. All four pathways are evaluated.

The following score reflects a waste characteristics score of 18, as the area of suspected contaminated
soil is 0.5 acre. There is no available analytical data for the site; thus, the source area cannot be more
closely defined. The site is used for storage of airport maintenance material and scrap metal. Drums

containing fuel oil and deicing sclutions were stored there at one time.

The groundwater pathway is the primary pathway of concern due to the proximity of the facility to
the Allen Wellfield, which is one of the 10 wellfields that supply potable water to the entire city of
Memphis. The groundwater pathway was evaluated with the Memphis Sand as the aquifer of
concern, due to the presence of local areas where the Jackson-Upper Claiborne confining unit is thin
or absent. The soil beneath the facility is assumed to be nonkarst. There are a total of approximately
40,812 people using groundwater from the 12 Allen Wellfield wells located within 4 miles of the
facility.

The surface water pathway is of minimal concern. Drainage from the site flows more than 2,500 feet
before entering the Hurricane Creek which flows into Nonconnah Creek. There are no drinking water
intakes nor irrigation intakes along the surface water pathway, and the site is located outside the
500-year flood plain. Nonconnah Creek and the Mississippi River were identified as fisheries, but with
flowrates greater than 1,000 cubic feet per second. There are an estimated 10 miles of wetland

frontage along the surface water pathway, but no other sensitive environments are present.

The soil exposure and air pathways are also of lesser concern, since the site is securely fenced and
guarded by airport security. Any potential for worker exposure is minimal, since the area is open and
only occasionally used. There are no residents within 200 feet of the facility, and an estimated
526 people located within 0.25 mile. Population within 1 mile of the facility is estimated at 4,624, and
population within 4 miles is approximately 144,044. There are no sensitive environments within

4 miles of the site.



Due to the relatively few targets associated with the site and the distance of the municipal wells from

the site, no further action is recommended for Memphis Airport Storage Area.

Sqw = 46
Sew = 3
S0 = 3
Sa = 6

OVERALL SCORE = 24
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TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT

OFFICE CORRESPONDENCE

DATE:
TO:
FROM:

SUBJECT:

FROM DATE

70

REFERENCE 2 -

FROM 10 DATE

September 25, 1984

‘f_'v'l“"“‘—‘r"_“ 1

The Files |

W. Barry Brawley

§3012 Program - Site Investigations

Memphis Airport Storage Area SEL-9
Memphis, TN.
TND 980728034

MEMPHIS AIRPORT STORAGE AREA
SEL-9

On June 6,1984, Barry Brawley and Tom Golden of The Tennessee Depart-
ment of Health and Environment, §3012 Program visited the Memphis
Airport Storage Area, designated SEL-9 by the EPA's EPIC Survey.

Mr. Chuck Graves, Air Field Maintenance Supervisor, allowed access to
the site and answered questions.

The Memphis Airport Storage Area was identified by an aerial survey
conducted by the EPA known as the EPIC survey. This site was disignat-

ed SEL-9. The site consists of an open field area adjacent to the air-
port's runways where various numbers of drums are stored. The drums con-
tain substances used in the maintenance and upkeep of the runways. All
drums are stored on pallets or directly on the ground. According to

Mr. Graves, no land disposal has ever occurred at this site; however, very
small amounts of ground stain were observed around the drums. Mr. Graves
was advised to contact the Memphis Field Office of the Division of Solid
Waste Management for current regulations regarding this situation.

Based on the facts that this site is used only for storage of raw materials

and no land disposal has occurred, there is NO FURTHER ACTION required
by the §3012 Program.

wBB/tad
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CONVERSION FACTORS AND DEFINITIONS

Factors for converting inch-pound units to metric units are shown to four significant digits:

Multiply inch-pound units By To obtain metric units
inch (in.) 2.540 centimeter (cm)
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (k)
square mile (mi%) 2.590 square kilometer (km?)
million gallons per day (Mgal/d) 0.04381 cubic meter per second (m3/s)

Sea level: In this report "sea level” refers to the National Geodetic Vertical Datum of 1929
(NGVD of 1929)-a geodetic datum derived from a general adjustment of the first-order
level nets of both the United States and Canada, formerly called Sea Level Datum of 1929.

Well-Numbering System: Wells are identified according 1o the numbering system used by the
U.S. Geological Survey (USGS) throughout Tennessee. The well number consists of three
parts: (1) an abbreviation of the name of the county in which the well is located; (2) a letter
designating the USGS 7 }/2-minute topographic quadrangle on which the well is plotted; 2nd
(3) a number generally indicating the numerical order in which the well was inventoried.
The well oumber Sh:K-141, for example, indicates that the well is located in Shelby County
on the "K” quadrangle and is identified as well 141 in the numerical sequence. Quadrangles
are lettered fromleft to right, beginning in the southwest corner of the county. In thisreport,
wells in Crittenden County, Ark., and DeSoto County, Miss., are numbered using the prefixes
"Ar:"and "Ms:" for the preparation of illustrations. The suffixes (for example, "A-7") for the
wells in DeSoto County are the same as the well designations assigned by the USGS in
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HYDROGEOLOGY AND PRELIMINARY
ASSESSMENT OF THE POTENTIAL
FOR CONTAMINATION OF THE
MEMPHIS AQUIFER IN THE MEMPHIS
AREA, TENNESSEE

By William S. Parks

ABSTRACT

Detaiied maps of the thickness of the
Jackson-upper Claiborne confining unit and the
altitude of the water table in the alluvium and flu-
vial deposits provide much new information con-
cerning areas where downward leakage is or may be
occurring from the water-table aguifers to the Mem-
phis aquifer in the Memphis area. A detailed map
of the altitude of the potentiometric surface of the
Memphis aquifer and the locations of 44 sites where
contaminants have been detected in the water-table
aquifers indicate that many of these sites are located
in areas where the direction of ground-water flow in
the Memphis aguifer is toward municipal well
fields. Consequently, if contaminants enter the
Memphis aquifer, a hydraulic potential exsts for
their transpont to those well fields.

Recently (1986-88), volatile organic com-
pounds were detected in water from five municipal
wells screened in the Memphis aquifer— three in the
Allen well field of the Memphis Light, Gas and
Water Division at Memphis and two in the west well
field at Collierville. Concentrations of seven vola-
tile organic compounds totaled about 11 micro-
grams per literin a sample from one wellin the Allen
well field at Memphis, and the concentration of one
compound was 25 micrograms per liter in a sample
from one well at Collierville. These are the first

reported occurrences of synthetic organic com-
pounds in the Memphis aquifer and prove that the
pnincipal aquifer in the Memphis area s vulnerable
{0 contamination.

INTRODUCTION

The City of Memphis presently (1989)
depends solely on the Memphis aquifer for its
water supply. Withdrawals from this aquifer in
the Memphis area for municipal, industrial, and
commercial uses were about 200 Mgal/d in 1988.
Historically, the Memphis aquifer was thought of
2s an ideal artesian aquifer overlain by a thick,
impermeable clay layer that serves as an upper
confining unit and protects it from contamina-
tion from near-surface sources. Studies made
over the past few decades, however, indicate that
the confining unit locally is thin or absent or
contains sand "windows” that could provide
"pathways" for contaminants to reach the Mem-
phis aquifer (Criner and others, 1964; Bell and
Nyman, 1968; Parks and Lounsbury, 1976;
Graham and Parks, 1986).

Other studies indicate that downward
leakage from the water-table aquifers to the
Memphis aquifer is widespread in the Memphis
area (Graham and Parks, 1986;J.V. Brahana and



R.E. Broshears, USGS, written commun., 1987).
Areas particularly susceptible to leakage are

laces where the confining unit is thin or absent
and in the vicinity of the Memphis Light, Gas and
Water Division (MLGW) weil fields where
leakage is accelerated as a resuit of pumping
stress in the Memphis aquifer (Graham and

Parks, 1986).

Recently, volatile organic compounds were
detected in water from five municipal wells
pumping from the Memphis aquifer—three in
the MLGW Allen well field at Memphis (J.H.
Webb, MLGW, oral commun., 1986-88) and two
in the west well field at Collierviile (J.L. Ashner,
Tennessee Department of Health and Environ-
ment (TDHE), oral cormmun., 1986). These are
the first reported occurrences of synthetic or-
ganic compounds in the Memphis aquifer and
prove that the principal aquifer in the Memphis
area is vulnerable to contamination.

The concerns about the effectiveness of the
confining unit to protect the Memphis aquifer
prompted the City of Memphis, MLGW, and the
U.S. Geological Survey (USGS) in 1987 to in-
itiate a cooperative investigation of the potential
for contamination of the aquifer. This report
surnmarizes the findings of the investigation.

Purpose and Scope

The objectives of this investigation were to:
(1) prepare detailed maps of the thickness of the
Jackson-upper Claiborne confining unit, the
water table in the alluvium and fluvial deposits,
and the potentiometric surface of the Memphis
aquifer; (2) identify potential sources of con-
tamination of the Memphis aquifer; (3) update
knowledge of indications of downward leakage
from the water-table aquifers to the Memphis
aquifer; and (4) make a preliminary assessment
of the potential for contamination of the Mem-
phis aquifer. ‘

— . —

The investigation was limited to the Mer=-
phis area, as defined in recent reports (zbou:
1,500 square mules), which includes all of Shelb:
County and parts of Fayette and Tipton Couaties.
Tenn., DeSoto and Marshall Counties, Miss., acc
Crittenden and Mississippi Counties, Ark.
(fig. 1). Empbasis was placed on Shelby County,
Tenn., where most of the municipal well fields
are Jocated (fig. 1).

Tasks included in the investigation were to:
(1) interpret and correlate geophysical logs
selected from a USGS file of more than 500 logs,
(2) measure water levels in about 140 wells ia the
water-table and Memphis aquifers, (3) search for
historic water levels in the USGS and State files
to supplement data for the water-table aquifers.
(4) collect information from various regulztory
agencies relative 1o the location and type of
potential sources of contarnination of the Mem-
phis aquifer, and (5) prepare interpretive maps
and the final report.

Previous Investigations

Many previous reports include informztion
concerning the local and regional aspects of the
aquifer systems in the Memphis area, and many
others contain water-level and water-quelity
data. Consequently, this discussion of previous
investigations is limited to primary sources of
information concerning the hydrology, geology,
water levels, and water quality of the principal
aquifers and associated environmental concerns.
This report and primary previous reports contzin
lists of references that provide additional infor-
mation sources. Extensive lists of selected refer-
ences (although not all inclusive) are given in
reports by Graham and Parks (1986) and
Brahana and others (1987).

The hydrology and general geology of the
principal aquifers are described in reports by
Safford (1890), Glenn (1906), Wells (1931,
1933), Kazmann (1944), Schoeider and Cushing
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(1948), Criner and Armstrong (1958), Plebuch
(1961), Criner and others (1964), Nyman (1965),
Bell and Nyman (1968), and Dalsin and Bettan-
dorff (1976). Parks (1973, 1975, 1977, 1978,
1979a, 1979b, 1987a) mapped and described the
surface and shallow subsurface geology of the
Memphis urban area.

A series of potentiometric-surface maps
and graphs showing historic water-level changes
and pumpage (1886-1975) from the Memphis
and Fort Pillow aquifers are included in a report
by Criner and Parks (1976). The potentiometric
surface of the Mempbis aquifer in August 1978
was given by Graham (1979). Graham (1982)
updated pumpage and water-level information
for the Mempbis and Fort Pillow aquifers
through 1980 and included a map of the poten-
tiometric surface of the Memphis aquifer for
September 1980. The altitude of the water table
in the alluvium and fluvial deposits and the
potentiometric surfaces of the Memphis and
Fort Pillow aquifers in the Memphis urban area
for the fall 1984 are included in a report by
Graham and Parks (1986).

A two-dimensional digital computer flow
model of the Memphis aquifer was described by
Brahana (1982). The application of this model
as a predictive tool to estimate aquifer response
to various hypothetical pumpage projections was
described by Brahana and included in the U.S.
Army Corps of Engineers, Memphis Metro-
politan Urban Water Resources Study (1981).
Brahana and Broshears (USGS, written com-
mun., 1987) described the hydrologic framework
of the Memphis area and documented the devel-
opment of an integrated conceptual model of the
ground-water flow and testing of this conceptual
model through application of a multilayer finite-
difference flow model.

Information concerning quality of water in
the principal aquifers in the Memphis area is in
reports by Wells (1933), Schneider and Cushing
(1948), Lanphere (1955), Criner and Armstrong

(1958), Plebuch (1961), Criner and others
(1964), Bell and Nyman (1968), and Dalsin and
Bettandorff (1976). Graham (1982) summarized
the quality of water in the principal aquifers and
discussed the potential for contamination of the
aquifers. A report by Parks and others (1982)
describes the installation and sampling of obser-
vation wells at six abandoned or inactive dumps
in the Memphis area and provides data on the
quality of water in the water-table aquifers at
these sites. Graham (1985) described the instal-
lation and sampling of additional wells at the
North Hollywood Dump and gave a summary of
the quality of water in the water-table aquifers in
the area of the dump.

Brahana and others (1987) provided back-
ground information concerning the quality of
natural, uncontaminated water from the prin-
cipal aquifers in the Memphis area, including
tables summarizing the minimum, median, and
maximum concentrations of selected major and
trace inorganic constituents. This report also
summarizes water-quality data for the MLGW
well fields. McMaster and Parks (1988) provided
background information concerning concentra-
tions of selected trace inorganic constituents and
synthetic organic compounds in the water-table
aquifers. This report summarizes the resuits of
previous investigations that give information
concernicg quality of water in the water-table
aquifers.

A summary of some current and possible
future environmental problems related to geol-
ogy and hydrology in the Memphis area is given
inareport by Parks and Lounsbury (1976). Rima
(1979) discussed the susceptibility of the Mem-
phis ground-water supply to contamination from
a pesticide waste-disposal site in northeastern
Hardeman County, Tenn. Graham and Parks
(1986) described the potential for leakage
among the principal aquifers in the Memphis
area and provided information to support the
fact that downward leakage from the water-table

aquifers to the Memphis aquifer is widespread. .



They aiso summarize information from previous
investigations documenting downward leakage.
Parks (1987b) summarized indications of down-
ward leakage from the water-table aquifers to
the principal artesian aquifer (Memphis aquifer)
at Memphis.
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PHYSIOGRAPHIC SETTING

The Memphis area is situated in two major
physiographic subdivisions (fig. 1). The eastern
three-quarters of the area is in the Gulf Coastal
Plain section and the western one-quarter is in
the Mississippi Alluvial Plain section of the
Coastal Plain pbysiographic province (Fen-
peman, 1938). The principal river in the area is
the Mississippi River; the major tributaries are
the Wolf River, the Loosahatchie River, and
Nonconnah Creek

The Guif Coastal Plain is characterized by
gently rolling to steep topography formed as a
result of erosion of geologic formations of
Quaternary and Tertiary age. During the later
stages of Pleistocene glaciation, this topograpby
was covered by a relatively thick blanket of loess
that makes up the present land surface. The
gently rolling to steep topography is broken in
many places by the flat-lying alluvial plains of
streams crossing the area. Perhaps the most dis-
tinctive feature of the Gulf Coastal Plain is the
loess covered bluffs that rise abruptly above the
Mississippi Alluvial Plain at jts eastern bound-
ary. Land-surface aititudes in the Gulif Coastal
Plain are as low as 190 feet above sea level at the
mouth of Nonconnah Creek in
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Shelby County, Tenn., and are as bigh as 470 feet
above sea level in southwestern Fayette County,
Tenn. Maximum local relief between the Gulf
Coastal Plain and the Mississippi Alluvial Plain
is about 200 feet along the bluffs in northwestern

Shelby County.

The Mississippi Alluvial Plain is flat lying
and is characterized by features of fluvial deposi-
tion such as point bars, abandoned channels, and
natural levees. Land-surface altitudes are as low
as 180 feet above sea level on the banks of the
Mississippi River in extreme northwestern De-
Soto County, Miss., and as high as 230 feet above
sea level adjacent to the bluffs in southwestern
Tipton County, Tenn. Maximum local relief
commonly is not more than 10 or 20 feet, except
where the Mississippi Alluvial Plain is buiit up
above flood levels by man-placed fill.

HYDROGEOLOGY

The Memphis area is located in the nomk-
central part of the Mississippi embaymers:, a2
broad structural trough or syncline that pluczes
southward along an axis that approximates ihe
Mississippi River (Cushing and others, 1964).
This syncline is filled with a few thousand fee: of
unconsolidated to semiconsolidated sediments
that make up formations of Cretaceous and Ter-
tiary age. These formations dip gently westwzard
into the embayment and southward down the
axis. Overlying the Cretaceous and Tertiary for-
mations in many areas are the fluvial deposits
(terrace deposits), loess, and alluvium of Ter-
tiary(?) and Quaternary age. Descriptions of :he
post-Wilcox Group geologic units and ttair
hydrologic significance in the Memphis area zre
given in table 1.

Table 1.--Post-Wilcox Group geologic units underlying the Memphis area
and their hydrologic significance

[Modified from Grabam and Parks, 1986]
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Hydrogeologic units considered in this structure would be needed to correlate the units
report (discussed in gescending order of age) on the many geophysical logs available for wells
are: (1) the alluvivm and fluvial deposits that and test holes drilled in the Memphis area. Sach
comprise the shallow water-table aquifers, 3 study is beyond the scope of the present inves-
(2) the Jackson Formation and the Cockfield tigation. For {be Gulf Coast Regional Aquifer-
and Cook Mountain Formations in the upper System Analysis (GC RASA) investigation
part of the Claiborne Group that comprise the (Grubb, 1984), however, the Jackson, Cockfield,
Jackson-upper Claiborne confining unit, and and Cook Mountain Formations were correlzted
(3) the Memphis Sand that comprises the Mem- and mapped regionally in the subsurface of west-
phis aquifer. Hydrogeologic sections showing ern Tennessee and the occurrence of these units
the principal aquifers and confining units in the was extended into the Memphis area (Parks and
Memphis area are given in figure 2. Carmichael, 1990a,b). From the GC-RASA

I work and additional observations made during
{He aluvium occurs beneath the Missis- the present investigation, some generalizations
sippi Alluvial Plain and alluvial plains of streams  can be made concerning the occurrence of these
draining the Gulf Coastal Plain (fig. 1) and con- units.
sists primarily of sand, gravel, silt, and clay. [Be:
ypit generally consists of fine sand, silt, and clay The Jackson Formation, which was once
in the Vpper-park’ and sand and gravel in the - (hought to comprise mOst of the thickness of the
[ower part.. The alluvium ranges from 0to 175 confining unit separating the water-table zqui-
feet in thickness. It commonly is about 100 to fers from the Memphis aquifer, occurs only
150 feet thick beneath the Mississippi Alluvial beneath the higher hills and ridges in the north-
Plain and less than 50 feet thick beneath the ern part of 1he Mempbhis area. Based on
alluvial plains of major streams draining the Guif geophysical-10g correlations, this unit gonsists
Coastal Plain. The alluvium supplies water 10 geperally of firie sand or sandy clay and ranges
many domestc, farm, industrial, and jrrigation Fom {0 {_é'ﬂjdht"SOfcetinthidcness. The Jzckson
wells in the Mississippi Alluvial Plain. Formation (Tennessee, Kentucky, and Missouri)
o and the Jackson Group (Mississippi, Arkansas.
The flivial deposifs ~oteur beneath:the Louisiana, and Texas) overlies the Cockfield
uplands:gggyalléir_’slop_e;; of 1he Guif Coastal Formation (Yegua Formation in Texas) and is

Qlainifj;::j)_' and"cotisiEf-ﬁﬁmarily of Sand, partof 2 thick regional confining unit for the
g‘mgginor;:clay jémses. Locally, the sand Cockfield aquifer (Hosmaz, 1988). In the Mem-
and gravel is cemented with iron oxide 10 form phis area, the Jackson Formation is included in
{hin Jayers of ferruginous sandstone Of conglom- the upper part of the Jackson-upper Clziborne
erate in the Jower or basal parts. The {luvial confining unit.

deposits range from 0 to 100 feet in thickness.

Thickness varies because of erosional surfaces at The Cockfield Formation occurs in the
both the top and base of the unit. The fluvial subsurfacein most of the Memphis area, extend-
deposits provide water to many domestic and ing castward at places nearly to the approximatc

farm wells in rural areas of the Gulf Coastal castern limits of the Jackson-upper Claiborne
Plain. confining unit (plate 1)- The Cockfield Forma-
tfa consists of interfingering fine sand, silt, c1aY,

Because of the lithologic similarities of the -fa Tocal Jenses of ligaite. The unit ranges fro=
Jackson, Cockfield, and Cook Mountain Forma- 0 to about 250 feet in thickness. In most of ke
tions and upper parnt of the Memphis Sand, a Memphis ar¢3 ibe formation is an erosionz2!

detailed study of the stratigraphy and geologic remnant, and the original 1l}ic}mcss is preservec
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Figure 2.—Hydrogeologic sections showing the principal aquifer's
and confining units in the Memphis area (Modified from
Craham and Parks, 1986.) '
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only beneath the higher hills and ridges in the
northern part. The discontinuous and intercon-
nected sands of the Cockfield Formation con-
stitute a regional aquifer in some parts of the
area of occurrence in Tennessee, Kentucky, Mis-
souri, Arkansas, Louisiana, Texas (Yegua For-
mation), and Mississippi (Hosman, 1988). T6e

Memphis area, the Cockiield Formation consists
pedommatily of fine. seinienls and aSHbe:
thicker.. coarsersands present’if other areas. -

. s

Consequently, the formation is included in the
Jackson-upper Claiborne confining unit. A few
domestic wellsinthe Memphis area are screened
in sands in the Cockfield Formation.

The Cook Mountain Formation occurs in
(he subsurace of most of the Memphis area,
extending eastward to the approximate eastern
lirnits of the J ackson-upper Claiborne confining
unit (plate 1). The Cook Mountain Formation
cofisists primarily of clay, but it locally contains
varying amounts of finé sand.! The formation
ranges from about 30 to 150 feet in thickness, but
it is commonly about 60 to 70 feet thick. The
Cook Mountain Formation is a regional confin-
ing unit overlying the Memphis Sand in Ten-
nessee, Missouri, and portheastern Arkansas and
the Sparta Sand in Kentucky, southern Arkansas,
Louisiana, and Mississippi (Hosman, 1988). In
the Memphis area, the formation is the most
persistent clay jayer in the Jacksom-upper
Claiborne confining unit.

The Memphis Sand occurs in the subsur-
face of all of the Memphis area. Eastward from
the approximate easierm limits of the Jackson-
upper Claiborne confining unit (plate 1), the
eroded upper part of the Memphis Sand directly
underlies the alluvium and fluvial deposits. The

Memphis Sand consists primarily ‘6f¥'thick body’

of sand that includes ‘subordinate Jensés, of clay

23 ‘it at various horizops and:ranges from

. about 50010 900 feet in thickness. The Memphis

Sand (and its equivalents) is a regional aquifer in
Tenpessee, Missouri, Kentucky (Tallabatta For-
mation and Sparta Sand), and northeastern

Arkansas. The Memphis Sand is equivalent to
(in ascending order) the Tallahatta Formation,
Winona Sand, Zilpha Clay, and Sparta Sand of
northern Mississippi and the Carrizo Sand, Cane
River Formation, and Sparta Sand of southern
Arkansas (Hosman, 1988). In the Memphis area,
. the Memphis aquifer provides water for most
municipal, industrial, and commercial supplies.

S

Thickness of the Confining Unit Overlying
the Memphis Aquifer

The thickness of the Jackson-upper
Claiborne confining unit and aggregate thick-
nesses of clay beds in the confining unit thicker
than 10 feet are shown in plate 1. This map was
prepared by interpretation and correlation of
236 geophysical logs made primarily in test holes
for water wells or through the casings of obser-
vation wells and abandoned water wells. These
logs were selected from a file of more than 500
electric and gamma-ray logs made by the USGS
in the Memphis area from the early 1950’s to
1989. Most of the logs in the file were examined
during this investigation. Because many of the
geophysical logs were made in test boles drilled
at MLGW and industrial well fields, the logs
used for making the map were selected on the
basis of well spacing and, when 2 choice couid be
made, on the basis of the quality of the log.
Through the years, wells were drilled on some
MLGW well field lots to both the Memphis and
Fort Pillow aquifers or to replace wells in the
Memphis aquifer to about the same or greater
depths. Thus, the file may contain as many as
three logs for wells on the same well lots. In
addition, lots in MLGW well fields are common-
ly about 1,000 feet apart, necessitating a further
selection of Jogs based on well spacing for the
scale of the map. Interpretive information from
the geophysical logs used to prepare the map
showing the thickness of the Jackson-upper
Claiborne confining unit and aggregate thick-
nesses of clay beds in the confining unit thicker
than 10 feet (plate 1) are given in table 2.

-
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Table 2.--Thickness of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area--Continued

Base of BDase of ~Thickness Clay Clay Clay Clay Aggregate
Well Lati- Longi- Alti- water. Cook ot Clay bed bed Clay bed bed thicknesses
No. tude tude tude table Mountain confining bed bot- thick- bed bot- thick- of
squifer Formation unit top tom ness top tom ness clay beds
Sh:J-38 350711 0900107 315 97 238 144 109 238 129 .- .- .. 129
~ShiJ-41 350723 0900213 218 49 248 199 82 116 34 188 248 63 97
~—S$hiJd-47 350508 0900459 2230 94 228 132 94 108 14 154 226 72 .13
ShiJ-49 350611 0900344 200 78 2717 202 112 141 29 149 189 40
. 220 243 23 260 277 17 109
§hid-50 J50411 0900416 241 54 187 133 104 187 83 .o .= .e 83
Sh:J-59 350402 0900513 241 104 189 8s 104 189 85 .. .o .. (13
~8hiJ-62 350459 0900330 222 45 183 138 45 78 3 a9 183 94 128
Shid-65 350232 0900249 303 94 205 111 94 132 38 145 205 60 b1
Sh:J-71 3350208 0500212 295 97 165 68 97 108 1" 15 165 50 61
ShiJ)-74 350022 0900117 303 6S 140 - 78 72 140 1.} .o .. .. 68
ShiJ-83 350319 09500144 280 45 167 122 45 85 50 112 144 32 82
Sh:J-84 2350828 0800627 243 . 163 197 29 168 186 18 .a .- .o 18
Sh:J-104 350527 0900145 240 82 202 120 117 202 85 .. .. .- 85
Sh:J-111 J50503 0900132 280 114 240 128 114 128 14 140 240 100 114
Sh:J-113 2350449 0900136 272 8s 174 89 85 174 89 .. .- .. 89
Sh:J-115 350553 0900223 298 10t 262 1614 101 119 18 131 262 131 149
- Shid-119 350521 08500204 260 98 180 a2 112 160 68 . -n .- 68
Sh:J-127 350438 03900136 245 40 168 128 40 57 17 65 79 14
a8 168 80 .o .o ve 11
sh:J-129 350353 0900640 290 103 249 146 103 160 57 180 249 89 126
$hiJ-133 250653 0900119 300 .1 0 222 - 88 164 76 230 310 80 156
Sh:J.138 350148 0900702 oo 84 242 158 162 242 60 .o .- .n 80
Sh:J-144 2350083 0900708 280 96 204 108 138 204 66 .. -e .e 68
sh:J-168 J50819 0900203 . 278 100 210 110 130 210 80 .- .o .o 80
Sh:X-13 350349 0893902 298 80 224 144 117 224 107 .. .- .- 107
sh:K.18 350523 00895801 293 53 208 151 $S 110 55 132 208 74 129
Sh:X-23 350047 0895420 J20 112 220 108 12 136 24 161 108 a7
204 220 18 e -e oo T7
Sh:K-286 350111 0895905 320 36 150 114 a8 117 29 123 180 27 56
Sh:K-29 350258 00895929 N 58 94 1} 58 94 3s .o .e . s
ShikK-31  J50143 0895357 N7 27 52 28 27 52 25 .. .. .e 25
Sh:K-33 250545 0895928 278 65 210 148 65 102 a7 110 210 100 137
Sh:K-72 350509 0895553 252 44 150 106 44 150 106 .e .o .e 106
ShiK-70 350024 0893827 350 k1 172 138 36 66 30 8s 172 a7 117
ShiX-81 330103 0898710 380 44 184 140 44 (1 42 29 184 es 127
ShiK-98 350633 0095438 313 83 176 9 126 176 48 .o .o .e 48
Sh:K-99 350827 008953533 208 92 118 20 108 118 13 .o .o .. 13
Sh:K-104 2350151 0895340 00 32 a7 S 32 37 s .- .- .- s
't ShiK-108 350153 00895259 29S8 24 74 50 24 74 50 .- .- .- 50
. ' ShiK-109 350532 0895553 258 ({1 194 120 66 84 18 19 104 (£ 93
© BhiK-114 350205 0895341 202 21 47 26 21 a7 26 .o .e .e 26
ShiK.118 3503060 0003347 27 02 170

78 02 102 10 132 170 39 48




POTC VORI N oo e a A 2l daa bbb bisdis prvbd Amd v [ VPURTY ¥ UV VS SRR TN SN e
“h o Ml boa A gnid

Table 2.--Thickness of the Jackson-upper Claiborne confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area
[Latitude and longitude arc in degrees, miautes, and scconds; altitude is in fect above sca level; base of waler-table aquifer, basc of

Cook Mountain Formation, and tops and boltoms of clay beds are depths in [eet below land surface; thicknesses are in [eet; dashes
(--) indicate no data given for any clay beds below base of the Cook Mountain Formation)

Dase of Base of Thickness Clay Clay Clay Clay Aggregate
Well Latl. Longi- Altl. water- Cook of Clay bed bed Clay bed bed thicknesses
No, tude tude tude table Mountain confining bed bot-  thick- bed bot. thick. of
aquifer Formation unit top tom ness top tom ness clay beds
Ar:C-1 350958 0901728 209 148 208 140 172 204 32 220 208 68 100
Ar:E-2 350519 0901810 207 102 313 211 102 142 40 256 3 57 97
Ar:H-2 350344 0901300 21 90 268 176 90 120 30 162 266 104 134
Ar:H-4 350724 0901247 214 154 272 118 190 272 82 - .. -- 82
Ar:N-1 350849 0900928 211 04 182 98 84 99 15 110 182 72 a7
Ar:0-1 351349 0900628 217 105 ko r } 197 105 120 15 126 167 41
223 302 79 .- .- .- 135
Ar;0-2 350745 0900553 227 99 227 128 99 131 32 150 227 7 109
M3 :A-7 345919 09000828 220 57 150 93 74 150 76 .- . .e 76
Ms:A-9 345731 0900911 21 127 204 144 134 204 70 -- -- .- 70
MatA-12  J45712 000091S 210 177 198 81 17 198 81 .- .- .- 81
Ms:A-29 345748 0900829 302 78 318 240 130 140 10 178 204 26
242 3 1) 78 e .e ow 112
" M8iA-103 345737 0901028 21 124 226 102 124 226 102 .o .o .- 102
" Me:B-S 345835 0900054 328 60 177 17 90 177 87 .- .o .. a7
- Mg:8.8 345740 0895945 338 49 1619 112 104 161 57 .- .. . 57
Me:B-7 345917 0900100 08 28 123 95 40 54 14 77 13 8 50
" Ms:B-63 345657 0900311 289 a8 172 86 66 172 86 .. .e .e 86
. Ms:C-4 3450817 0895712 373 50 147 97 119 147 28 .- .- .- 28
- Mp:C-15 345812 0003851 345 40 198 158 98 198 100 .. - .. 100
. MeC-17 345805 0093400 402 S8 es 10 568 66 10 .o .e .. 10
" Ms:D-3 J45747 0094943 301 53 124 7 53 124 7" .. .- .- T
- M8:D-26 345503 0894741 402 61 82 29 o1 82 21 .o .o . 21
Ms:D-46 345709 00895014 412 $1 174 123 51 84 3 98 174 76 109
Ms:D-57 345820 0895142 390 36 101 (1] k13 101 65 .o .o .o (11
Fa:R-1 3522268 08930t 318 40 122 82 40 122 82 .o .o .- 82
Sh:E-d 345042 0895221 333 24 1] 41 24 65 41 .- . .- 41
Sh:E-4 345943 0094802 403 78 153 77 76 87 11 101 183 52 63
ShiH.1 350331 0800729 N2 110 270 160 134 270 136 .e .o .o 136
ShiNH-2 350405 0900730 218 94 201 107 94 201 107 .o oo .o 107
ShiN-8 350157 0900742 308 84 246 162 138 164 268 181 246 65 91
ShiH-11 35011S 0900740 274 50 191 149 50 65 15 86 102 16
’ 139 191 52 .o .e .o 83
. 8h:H-13 350452 0900759 238 114 196 84 123 175 52 185 198 13 6s
.. BhiJd-t 350004 0900548 240 S0 162 112 $0 66 16 76 162 1] 102
2 ~=8hiJ+-10 350501 0900239 270 104 214 110 104 214 110 .o .e .e 110
2: i' 8h:J-27 350716 0900330 268 60 265 208 60 107 47 202 26% 63 110
8h:J-32 350657 0900426 200 122 262 140 122 139 17 1907 202 LH 02
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Table 2.--Thickness of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds

in the confining unit thicker than 10 feet in the Memphis area--Continued

Base of Base of Thickness Clay Clay Clay Clay Aggregate
Well Lati- Longi- Altl. waters- Cook ot Clay Dbed bed Clay bed bed thicknesses
No. tude tude tude table Mountain confining bed bot- thick- bed bot- thick- of

aquifer Formation unit top tom ness top tom hess clay beds
Sh:XK.120 2J50008 0895450 362 29 133 104 46 63 17 83 133 50 67
ShiK.122 350434 0895739 240 a3 188 122 33 155 122 .. .e .- 122
Sh:K-125 350114 00895822 an 28 138 112 54 72 18 104 138 34 52
Sh:K-127 350024 0095838 320 a8 178 142 €0 81 21 107 178 " 82
Sh:K-139 350010 0095528 295 96 120 24 102 120 18 .o .o .- 18
Sh:K-141 350724 0095553 2R 106 176 70 121 176 55 .- .- .- 55
Sh:K-142 350642 0095550 278 29 105 ] 99 105 6 .o .o .- 6
Sh:K-143 350233 00895938 201 59 112 53 [.I+] 112 32 .- .- .o 32
Sh:K-148 350228 00895232 300 35 51 18 35 S1 16 .o .. .. 16
shilL-9 350504 08940828 370 45 127 82 45 73 28 100 127 27 LH]
Sh:L-15 350412 0804530 341 20 74 49 26 74 48 .- .- .s 48

ShilL-17 350721 0895130 310 20 108 88 20 45 25 60 76 16
91 100 17 .e .. .e 58
Sh:L-18 350516 0894940 320 17 93 76 17 93 76 .o .o .- 76
Sh:L.21 350540 08952114 330 $51 151 100 99 151 52 .- .o . 52
Sh:lL-23 350510 0095212 330 76 155 79 94 155 et .- .- .o 61
Sh:L-25 350435 0895034 288 24 128 104 38 128 90 .- .- .- 90
Sh:L-26 350248 0089512) 352 43 91 48 43 91 40 .o .o .e 48
Sh:L-27 350437 00893044 a7z 45 154 109 70 154 84 .- .- .. 84
Shil-29 350440 00894947 328 27 138 jos 27 135 108 .- .o .e 108
S$h:L-32 350146 0095200 332 23 1 63 23 86 63 .o .- .e 63
Sh:L.38 350232 00895158 18 16 72 56 16 72 56 .- .- .o 56
Sh:L-46 250858 0894920 260 42 113 [A) 42 113 " .. .- - 7
Sh:L-52 350024 00894722 390 s2 120 68 52 120 68 .. .- .o 68
Sh:L-57 350534 0895121 320 44 157 113 48 157 109 .- .- .. 109
Sh:L-61 350354 00895038 272 28 75 49 26 75 49 .. .- .. 49
Sh:L.84 350639 0095228 308 53 163 112 ] 165 17 -e .o .- 77
Sh:L-67 350447 00894826 J80 Je 136 100 75 85 10 98 136 40 so
Sh:L.69 250259 00895213 329 Rk 78 45 Rk 78 45 .o .o .e 45
Sh:L-70 350207 0895224 307 21 n 50 20 7 50 .- .o .- 50
Sh:L-81 350450 0894307 380 §2 156 104 52 82 20 94 156 62 92
" Sh:L-88 350730 0894900 257 42 42 0 .. -- .e .e .e .e 0
ShiL-95 350349 089450% 369 58 114 58 58 114 56 .e .e .e 56
Sh:L-98 350323 0093156 N 38 90 52 8 90 52 .e .o .o 52
Sh:L-97 350207 0895110 353 26 a2 L1} 28 82 58 .o .e .o 56
Sh:L.09 350441 0094809 368 32 142 110 32 42 10 44 85 41

99 142 43 .e .o -e 94
Sh:L-102 350155 0895137 342 90 105 15 90 105 15 .. .- .o 18
Sh:M-11 350223 0894450 3a3s 80 " " 60 7 1" -- .o .- "
ShiM-.17 330017 0894417 338 41 41 o .- .o .e .o .e .o (]
ShiM-24 350653 0894215 340 Rk} a7 54 33 87 54 .. .o .o 54
Sh:M-26 330404 0094356 332 49 (1] 17 49 66 17 .. .e .. 17




Table 2.--Thickness of the Jackson-upper Claiborne confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area--Continued

. Uase of Base of Thickness Tlay Clay ~Clay Clay Aggregate
Well Lati- Longi- Alti- waters Cook of Clay bed bed Clay bed bed thicknesses
No. tude tude tude tedble Mountain confining bsd bot- thick- bed bot- thick- of
aquifer Formation unit top tom ness top tom ness clay beds
Sh:N-27 350334 0894355 355 54 78 21 62 75 13 .- .- .- 13
Sh:M.37 350642 0894300 338 42 72 3o 42 12 3o .o .o .- 30
Sh:M-39 350344 0804449 383 62 o8 6 62 08 as .. .e .. ae
Sh:M-40 330460 0894444 342 4 07 63 a4 97 83 . .- .- 63
Bh:M-41 350407 08094457 355 64 128 62 64 126 62 .o .- .- 82
Sh:iM-43 350413 0884133 320 64 a4 [} .e .- .- .o .- .- o
8h:0-1 351437 09000468 229 57 280 233 150 280 140 -- .o .. 140
8h:0-18 351034 0900243 235 76 240 164 768 o8 22 118 240 122 144
8h:0-54 351119 0900223 238 7 Jo8 229 77 185 108 203 J08 103 211
8h:0-67 350828 0900214 26¢ 21 264 173 o1 126 335 150 264 114 149
Sh:0-82 350833 0900147 288 87 258 171 87 102 15 164 198 2
220 258 38 .e .- . - as
8h:0-03 350839 0900239 238 46 242 196 46 114 (1.} 129 242 113 181
8h:0-115 0351219 0900232 272 60 320 268 123 328 205 .. .. .e 205
8h:0-120 2351050 0900033 230 72 150 (1] 89 113 24 124 158 M 58
Sh:0-184 230956 09001239 251 78 333 255 78 184 106 193 3 140 246
8h:0-191 2350818 090033S 278 29 292 193 100 148 48 158 292 134 182
$h:0-194 2350817 0900043 298 64 278 214 184 278 94 .- . .o 94
8h:0-199 250846 0900311 288 es 289 224 102 104 62 179 289 110 172
8h:0.202 2331032 0900143 242 71 258 108 " 258 185 .o .e .o 18%
8h:0-204 330922 0900154 257 78 301 223 78 140 62 176 301 128 187
K S$h:0-208 350805 0900204 272 82 2684 182 82 110 28 168 264 o6 126
s : $h:0-207 350913 0900109 258 L 1] 238 155 130 236 1068 .- .e .. 106
. "o 5. $h:0-213 350918 0900030 250 78 248 168 160 2486 86 .- -a .o 86
N ‘n!?f;-‘-‘. 8h:0.243 350808 0900022 200 70 254 184 70 90 20 186 254 88 108
'_? .5.:’:“" gh:P-1 351320 0895401 300 41 239 198 103 120 17 149 239 20 107
;}‘ e “.‘i'_.' 8h:P-11 351028 0893050 244 62 182 120 62 88 26 101 182 81 107
W i T BhIP-14 330043 0803787 252 62 104 132 62 94 32 107 194 e7 119
‘, ST ghiP.34 250807 0895825 28 104 188 64 128 160 83 oo .o .. 63
Y ¥ 8h:P-36 350950 0895833 243 80 217 137 120 217 97 .o .- .o 97
pyatt 8h:P-39 351045 0095655 2851 62 aro 200 62 75 13 83 05 12
Y | 193 270 7 .o .- .o 102
;- ShiP.54 350904 0895805 255 80" 234 154 166 234 1.} .- “e .o 68
o, BhiP-62 350733 00895733 2080 94 170 76 94 108 12 127 170 43 LH
] : Sh:P-69 351220 00883528 300 64 200 138 80 104 24 11 123 12
Y 132 200 (1.} .o e .o 104
J-Bh:P.T71 351323 0895754 200 65 289 224 99 134 as 144 289 145 180
2 Sh:P-73 330001 0003246 250 52 102 50 52 102 50 .o .o .. s0
sh:P.78 351246 00898523 330 41 276 233 139 276 137 .o .a .- 137
.. ShiP-78 IS0735 0895932 207 a4 178 92 04 124 40 132 1768 44 84
= ShiP-70 350738 0883635 31 109 13¢ 22 109 131 22 .. .e .e 22
'_lh:P-ls 351101 0893240 293 78 220 144 76 117 41 108 220 52 23
h{ Sh:P-86 351131 0803312 278 a0 228 196 123 220 103 .o .- .o 103
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Table 2.--Thickness of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area—-Continued

Base of Base of Thickness Clay Clay Clay Clay Aggregate
Well Lati.- Longi- Alt4. water. Cook of Clay bed bed Clay bed bed thicknesses
No, tude tude tude table Mountain confining bed bot. thick- bed bot- thick- of

aquifer Formation unit top tom ness top tom ness clay beds
Sh:P-93 350831 0895656 279 80 101 100 -1.] 105 7 1. 131} 10 27
Sh:P-94 350913 08935739 248 78 174 23 98 A\ XA 73 .. .. .= 73
Sh:P-96 351435 0895300 12 67 268 199 106 122 16 174 286 92 108
Sh:P-103 350927 0895950 258 a6 246 160 152 246 94 .o .o .o 94
Sh:P-113 351439 0895722 J01 72 287 215 116 138 22 166 287 29 143
Sh:P-114 351449 0895641 232 46 209 181 1014 209 108 .o .o L) 108
Sh:P.11S 351327 0895038 202 43 268 223 43 a0 37 142 208 126 163
Sh:P-118 351411 0893748 290 S1 270 219 140 160 20 204 270 (1] (1}
Shi:P-117 351409 00893700 245 k)] 203 107 112 208 93 - .o ee 93
ShiP-118 3351458 0805747 26s S8 294 238 168 294 128 .- .. .- 126
Sh:P-143 351058 0895739 229 50 258 208 68 88 20 192 258 68 .1}
Sh:Q.1 350900 0894822 330 (1.} 103 7 (:1.] 103 37 .. .. e 7
sh:Q.7 350940 0094504 313 40 10t 61 40 101 61 .s .. . a1
Sh:a-® 350901 0895113 270 2 144 112 80 144 64 -- .. -- 64
Sh:Q-16 50909 0095153 260 48 129 73 48 121 73 .. . .o 73
Sh:Q.21 351215 0895127 295 S0 210 120 107 210 103 .n .- .. 103
Sh:Q-22 351144 00895044 305 [ 3] 136 55 a1 136 55 .- .o .- 55
Sh:Q.-23 351138 0895207 28 66 188 120 06 186 100 .- .o .- 100
S§h:0.24 351213 00895150 201 27 205 178 123 205 82 - .o .o 82
$h:0.27 351216 0895103 208 6S 1668 101 65 166 101 .- .- .. 104
$h:Q-30 351113 0895145 295 78 185 107 78 91 13 140 185 45 58
Sh:Q-34 351055 00895208 273 93 171 78 154 171 17 .o oe .o 17
S$h:Q-39 351128 0895130 309 81 152 7 81 85 14 120 152 32 46
$h:0-42 351127 0895105 309 78 145 67 120 145 25 .e .o .- 28
$h:0-68 351155 0895142 281 49 130 )] 82 130 A8 .s .e .e 48
S$h:Q-74 351223 0895221 285 82 154 72 97 108 11 112 154 42 53
$h;0.82 3513268 0895048 322 60 183 103 8s 102 17 142 163 21 as
$h:Q.88 330733 0894818 282 a4 118 7 50 118 (1 .o .e .o ts
$h:Q-09 250737 0894856 259 n 49 18 k1 49 18 .e .e .- 18
$h:Q-90 350749 0895058 247 S4 50 4 54 58 4 .o .o .o 4
S$h:0.124 350822 0895003 213 Lk 60 27 3 60 27 - .o . 27
- 8h:Q-12% 350817 0895035 250 k14 66 9 7 6a 29 .e .e .e 20
$h:Q.130 2350835 0894994 J20 se 1] 25 56 [ }] 25 .e .e .o 2s

6h:R-5 351350 0094425 395 a5 282 217 54 78 24 126 152 F{]
1”7 252 ] oo LX3 .e 191
Sh:R-8 351141 00894411 ar2 34 174 140 ] ] 80 12 (] ] 108 20

142 174 32 oo - .o 64
Sh:R-9 351248 0894053 ars 40 121 a1 57 121 64 .- .- .- 64
ShiR-10 350841 0893940 3718 56 $6 0 .. . .o .. .e .e 0
Sh:R-1S 2351239 0893943 342 26 112 as 54 112 58 .. .. os 58
Sh:R-21 350913 0894338 305 486 59 13 46 s9 13 .o .e .. 12
Sh:R-22 350843 0894240 370 42 e0 L] 42 1] 50 .o .. .. se




Table 2.—~Thickness of the Jackson-upper Claiborne confining unit and aggregate thicknesses of clay beds

in the confining unit thicker than 10 feet in the Memphis area--Continued

Base of Dase of Thickness Clay Clay Tlay  Clay Aggregate
Well Lati- Longl- Altl. water. Cook ot Clay Ded bed Clay bed bed thicknesses
No. tude tude tude tadble Mountain confining bed bot- thick- bed bot- thick- ot
aquifer Formation unit top tom ness top tom nhess clay beds
Sh:R-23 350048 0894355 340 48 114 66 48 114 66 .- .- .e 66
ShiR-24 350811 00894244 330 45 110 es 45 110 65 .. .o .o 6S
Sh:R.23 350737 08904342 276 31 78 47 31 78 a7 .o . .- 47
Sh:A-20 351402 0893935 285 k] 92 et 31 02 61 .. .o .e a1
Sh:R-28 350848 0684316 360 34 e7 83 4 64 53 .- .o .- 53
ShiR-29 350833 00804341 1S 48 107 59 48 107 59 .o .e .o 59
ShiR-20 350811 0894209 328 40 120 a0 80 120 40 .o .- .- 40
ShiT-8 331308 0800322 290 1685 328 161 208 328 30 .o .o .a 30
Sh:T-7 352040 0900184 400 99 420 321 99 120 21 136 208 70
209 219 10 208 208 10
328 420 92 .- .- .- 203
Sh:T-13 352213 0900056 .. 400 g0 454 364 123 166 43 228 202 34
.367 454 a7 -e .w -w 164
5h:iT-16 352044 0900249 k1.1 102 398 298 12 150 38 321 337 16
344 398 54 .o .o .o~ 108
Sh:T-17  JS1747 0900329 330 92 448 356 110 159 49 182 243 81
308 323 18 3es 448 83 191
Sh:T.10 352127 0900107 3ot 75 450 375 120 148 28 368 430 04 112
S$hiu.1 352113 0095708 204 (1] 216 148 154 210 62 .e e . 62
$hiu.$ 352087 0095727 268 (4 ) 232 183 172 232 60 .o .o .. 60
Sh:U-12 351705 0893320 238 92 100 .1} 92 180 (7.} .o .e .- 88
Sh:U.19 351603 00895840 242 EL ) 207 134 105 118 13 130 207 77 80
8h:U.22 351737 00893740 300 80 228 188 . 98 109 11 124 106 42
1 228 [} .o .o .o 108
Sh:U-.20 351558 0895859 242 7 194 123 109 184 85 .. .o .o 85
Sh:U.48 352114 0095727 207 74 152 78 20 152 72 .. .. .. 72
ShiU.49 352023 0093627 251 50 158 108 82 155 73 .- .- .- 73
Sh:U.82 352038 00805708 as7 54 198 144 102 114 12 124 158 34
174 198 24 oo .o .o 70
Sh:U.54 352034 0895345 265 74 212 138 74 04 20 182 188 14
192 212 20 “- .e .o 54
Sh:U-85 352036 00895334 265 a6 216 120 137 150 13 166 182 16
204 216 12 . . .o 4
Sh:U-56 351907 0895709 292 60 230 170 178 230 52 .- .o .e 52
Sh:U.58 352024 0895257 268 1] 174 108 66 174 108 .o .- .- 108
ShiU.59 2352009 0898253 2638 97 164 e7 97 164 67 .. .o .. 67
ShiU-60 352027 0895232 292 1 204 118 148 204 S8 .. .e .- 58
Sh:iv-4 352044 0805210 20 78 205 127 78 110 32 160 205 45 77
sh:v.7 31544 08940818 270 27 1m”m 180 27 72 45 124 1”77 63 o8
8h:v.9 352012 0895038 273 6o 222 162 150 222 72 .e .e .o 72
Sh:v.10 352010 0005038 271 63 185 122 118 144 28 150 163 3 63
8h:V.18 351904 0094000 283 61 184 103 94 134 40 - .o .o 40
Sh:V.1T7 J3518350 0804933 202 83 180 117 120 t8o 60 .o -e .o 60
Sh:v-24 352227 008935043 378 &9 Je82 293 258 382 107 .o .o .e




Table 2.--Thickness of the Jackson-upper Claibome confining unit and aggregate thicknesses of clay beds
in the confining unit thicker than 10 feet in the Memphis area--Concluded

Hase of Base of “Thickness Clay Clay Tlay Clay Kggregats
Well Lati- Longi- Alti- water- Cook of Clay bed bed Clay bed bed thicknesses
No. tude tude tude table Mountain confining bed bot- thick- bed bot. thick. of
aquifer Formation unit top tom Ness top tom ness clay beds
Sh:w-3 351750 0893943 279 49 (13 17 49 66 17 .o .. . 17
Sh:w.7 352028 0894400 322 3 202 171 31 44 13 49 80 1
102 202 100 P .- - 124
8hiW.12 351838 0894120 320 42 147 105 84 147 [ X) .o . e 83
Bh:w-18 351923 08904228 364 44 218 172 44 113 a9 124 218 02 164
Tp:E-3 352641 0094721 441 102 411 309 160 194 4 338 411 I 107
Tp:F-3 352517 0894124 408 (1) 296 241 210 206 (1] e .o .o a6




contamination of the ground water presently is
Jnown at these sites, or investigations of the sites
have not progressed to the stage where ground-
water contamination has been determined.

All of the above sources have potential for
contaminating the water-table aquifers. Work
in determining the degree and extent of con-
tamination of the water-table aquifers is still in
the beginning stage, although much progress has
been made in recent years. The Mempbhis
aquifer is a step removed from these potential
sources of contamination inasmuch as under
"natural" conditions contaminants must enter
the water-table aquifers before they enter the

Memphis aquifer.

INDICATIONS OF DOWNWARD
LEAKAGE TO THE MEMPHIS
AQUIFER

Indications that downward leakage from
the water-table aquifers to the Memphis aquifer
is widespread were provided by Graham and
Parks (1986). This previous investigation used a
multi-aspect approach that included studies of:
(1) areal variations in the thickness of the
Jackson-upper Claiborne cosnfining unit that
indicated areas where the confining unit is thin
or absent, (2) the configuration of the water table
that indicated an anomaly in this surface where
the water table is depressed because of down-
ward leakage, (3) differences in hydraulic head
between the water-table and Memphis aquifers
that indicated a general downward gradient,
(4) areal and local variations in carbon-14 and
tritium concentrations in water from the upper
part of the Memphis aquifer that indicated rela-
tively recent water has entered the Memphis
aquifer, and (5) deviations from the normal geo-
thermal gradient that indicated the coolest
temperatures in areas of intense pumping are at
greater depths (as a result of leakage) than in
areas away from this pumping. The present in-
vestigation, which includes detailed studies of

the thickness of the confining unit and the con-
figuration of the water table, has resuited in
much refinement of the previous work and iden-
tification of several additional areas where
leakage is or may be occurring.

Graham and Parks (1986) indicated four
general areas in the Memphis urban area (as
defined in that report) where the Jackson-upper
Claiborne confining unit is thin or absent and a
high potential for downward leakage exists.
These areasare: (1)inthe eastern part along and
north of the Wolf River, (2) in the southeastern
part along Nonconnah Creek, (3) in the south-
central part along Nonconnah and Johns Creeks
in the vicinity of the southern part of Sheahan
well field, and (4) in the western part in a belt
along the Mississippi River. The areas in the
eastern and southeastern parts along the Wolf
River and Nonconnah Creek are extensions of
the outcrop or subcrop belt of the Memphis aqui-
fer into the Memphis urban area. The boun-
daries of these areas are refined on the maps
prepared for the present investigation as the
eastern limits of the Jackson-upper Claiborne
confining unit (plates 1-4).

The area in a belt along the Mississippi
River where the confining bed is shown to be thin
or absent by Graham and Parks (1986, figs. 3 and
21) was significantly modified during the present
investigation. The extension of the belt north of
Memphis where the confining bed was thought
10 be thin or absent was removed from the pres-
ent map showing the thickness of the Jackson-
upper Claiborne confining unit (plate 1). This
modification of the northern extension of the
belt is based on a re-correlation of geophysical
logs partly as a result of a new geopbysical log
made in well Sh:0-115 (plate 1). No new infor-
mation from geophysical logs is available for the
southern part of the belt. However, a study by
Ricbardson (1989) indicates that water-quality
changes in several wells in the Davis well field
are the result of Jeakage of water from the Mis-
sissippi River alluvium to the Memphis aquifer.




Richardson concluded that the confining unit is
thin or absent beneath the alluvium west of the
Davis well field or that a "window" exists in the

confining urmt.

The area in the south-central part of the
Memphis urban area along Nonconnah and
Johns Creeks in the vicinity of the southern part
of the Sheaban well field has the most informa-
tion to indicate that downward leakage from the
water-table aquifers to the Memphis aquifer is
occurring. Indications given by Parks and
Graham (1986) include: (1) a loss of water along
the stretch of Nonconnah Creek south and south-
east of the southern part of Sheahan well field,
(2) an adjacent area to the soutbeast where the
confining unit is thin or absent, (3) a depression
in the water-table surface, (4) long-term water-
level declines in shallow observation well
Sh:K-75, (5) carbon-14 and tritium concentra-
tions indicating the presence of relatively recent
water in the Memphis aquifer, (6) a distorted
geothermal gradient with the coolest tempera-
ture at a depth of 230 feet below land surface, and
(7) bead differences between the water-table and
Memphis aquifers favoring downward move-
ment of water. The area where the confining
unit is thin or absent is shown on plate 1 as the
large area southeast of the southern part of
Sheahan well field and west of Lichterman well
field. This area is enlarged from the area shown
by Graham and Parks (1986, fig. 3), based partly
on a new geophysical log of the test bole for well
Sh:K-148 in the western part of Lichterman well
field (plate 1). The depressionin the water-table
aquifer, shown on plate 2 as the area extending
from the southern part to the northern part of
Sheahan well field, also is enlarged from the area
shown by Graham and Parks (1986, fig. 7), based
partly on the water level in new observation well

Sh:K-137.

: New information from test holes for wells

drilled in the northern part of Sheaban weil field
since the Graham and Parks report (1986) indi-
cates an arca west of that part of the well field

with a bigh potential for leakage. The Jackson-
upper Claiborne confining unit in this area is
shown by Graham and Parks (1986, fig. 3) to be
about 150 feet thick. The stratigraphy of the
Sheahan well field is complex and fauits may
exist. The tops of at least two sand beds in the
geologic sequence can be interpreted on geo-
physical logs as being the top of the Memphis
Sand and two clay beds can be interpreted as
being the Cook Mountain Formation. The top
of the shallower clay bed underlies the fluvial
deposits and varies in thickness, but it commonly
is thin. The deeper clay bed is thick and seems
to be persistent throughout the area. Conse-
quently, during the Grabam and Parks investiga-
tion, the lower clay was interpreted to be the
Cook Mountain Formation and the underlying
(deeper) sand to be at the top of the Memphis
Sand. During 1986 and 1987, test holes for
several new MLGW production wells were
drilled in the northern part of Sheahan well field
The geophysical and driller's logs for the test
hole for well Sh:K-142 (plate 1) indiczte that the
confining unit, if present, consisted of only about
6 feet of sandy clay (or clayey sand) overlying 2
thick interval of sand in the Memphis Sand. In
addition, the geopbysical log of well Sh:K-141
(plate 1), drilled at the Tennessee Earthquake
Information Center for installation of a seismic
instrument, indicated that the Cook Mountaia
Formation may be the shallower clay znd that the
top of the Memphis Sand may be at tke top of the
shallower sand. Based on this new information,
a re-correlation of the geophysical Jogs available
for the northern part of the Sbeaban weil field
and surrounding areas indicates tbat the confin-
ing unit is thin or absent in an area west of the
northern part of the weli field (plate 1). This
area of high potential for leakage is consistent
with a depression in the water table as indicated
by a deeper than expected water level in obser-
vation well Sh:K-137 (plate 2) installed at the
Sheahan pumping station in 1986. In addition,
in an area between the Sheahan and Allen well

fields (defined by the 160-foot contour oa .
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Memphis aquifer is higher than would be ex-
ected when considering the intense pumping at
these well fields. This "high" in the potentio-
metric surface may be the resuit of leakage from
the water-table aquifers in the area where the
confining unit is thin or absent (plate 1).

A new area of Jeakage from the water-table
aquifers to the Memphis aquifer identified since
the Graham and Parks (1986) report is just north
and northeast of the Shelby County landfill
(plate 4). During an investigation of the area to
satisfy requirements of the TDHE, Division of
Solid Waste Management, for expansion of the
landfill, water levels in auger holes and observa-
tion wells drilled in the vicinity of the landfill
indicated that the water table is depressed to
levels below Jow-flow stages of the nearby Wolf
River (J.L. Ashner, TDHE, oral commun.,
1986). Subsequently, the USGS investigated the
geohydrology of the area with empbasis on deter-
mining the effects of vertical leakage and
leachate migration on the ground-water quality.
The results of the investigation indicate that
(1) the depression in the water table is centered
just porth or northeast of the landfill and is as
much as 14 feet below the low-flow stages of the
Wolf River, (2) a downstream loss of water from
the Wolf River occurs along the stretch that
flows past the landfill, (3) leachate from the land-
fill has entered the Wolf River alluvium and is
moving northward toward the depression in the
water table, and (4) uncontaminated water from
the alluvium bas entered the Memphis aquifer
(M.W. Bradley, USGS, written commun., 1989).
The map of the thickness of the Jackson-upper
Claiborne confining unit indicates an area in the
vicinity and east of the landfill where the confin-
ing unit is thin or absent. Thisis based partly on
the geophysical log of well Sh:Q-90 drilled for
the landfill investigation (plate 1). A depression
in the water table is defined by the 220-foot
contour on the map of the altitude of the water
table in the alluvium and fluvial deposits. The
center of this depression is near well Sh:Q-128

installed for the landfill investigation (plate 2).
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New areas identified during the present
investigation where the Jackson-upper
Claiborne confining unit is thin or absent or
where depressions are in the water table include:
(1) in the southeastern part of Lichterman well
field based on the geophysical log for weil
Sh:L-102 (plate 1), (2) in the vicinity of McCord
well field based on an area east of the weil field
along Fletcher Creek where the confining bed is
interpreted to be thin or absent (plate 1) and the
lower than expected water jevels in wells Sh:Q-86
and Sh:Q-94 (plate 2), (3) south of Nonconnah
Creek and between Interstate 55 and U.S. High-
way 78 based on the geophysical log of well
Sh:K-143 (plate 1) and the lower than expected
water levels in wells Sh:K-144 and Sh:K-145
(plate 2), and (4) west of Olive Branch based on
the geophysical log of well Ms:C-17 (plate 1).
These newly identified areas have a high poten-
tial for downward leakage from the water-table
aquifers to the Memphis aquifer.

POTENTIAL FOR CONTAMINATION
OF THE MEMPHIS AQUIFER

A sequence of events that would result in
contamination of the Memphis aquifer under
"natural" conditions is: (1) contaminants enter
the water-table aquifers; (2) contaminants are
transported downward through the Jackson-
upper Claiborne confining unit or enter the
Memphis aquifer directly in areas where the con-
fining unit is absent; and (3) contaminants per-
sist despite the effects of various physical, chem-
ical, and biological processes, including dilution
and adsorption. Other events that would result
in contamination of the Memphis aquifer in-
clude: (1) coniaminated water in the water-table
aquifers leaks downward through faulty well
seals (cement grout or backfill material) outside
the casings of wells screened in the Memphis
aquifer and (2) contaminants from spills, van-
dalism, or jllegal waste disposal enter the casings
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Based on "natural” conditions, the poten-
tial for contamination of the Memphis aquifer
generally is least in the northern and west-
central parts of the Memphis area where the
confining bed is thickest and contains much clay,
and is greatest in the southern and eastern parts
where the confining bed is thin or absent
(plate 1). The Jackson-upper Claiborne confin-
ing unit is as much as 375 feet thick in the north-
western part of the Memphis area in well Sh:T-18
(plate 1). Inthis area, the confining unit consists
of fine sand, silt, clay, and lignite in the Jackson,
Cockfield, and Cook Mountain Formations. The
confining unit is absent in the southeastern part
of the Memphis area in wells Sh:M-17, Sh:M-43,
and Sh:R-10 (plate 1). Aggregate thickness of
clay beds within the confining unit thicker than
10 feet is greatest in the west-central part of the
Memphis area. In the Mallory well field, an
aggregate thickness of clay beds thicker than
10 feet makes up 246 feet of the total thickness
of 255 feet for the confining unit in well

Sh:0O-184 (plate 1).

Sites where the water-table and Memphis
aquifers are reported to contain contaminants
and areas where the Jackson-upper Claibome
confining bed is thin or absent are shown on
plate 4. Thus far, 44 sites have been identified
where contaminants have been detected in the
water-table aquifers (table 6). Many of these
sites, which are potential sources of contamina-
tion of the Memphis aquifer, are located in areas
where the direction of ground-water flow in the
Memphis aquifer is toward cones of depression
at MLGW weil fields (plate 3). Based on present
(1989) information, the Allen well field bas the
most sites in close proximity. Spme sites also are
located in areas where the confining unit is thin
or absent or in areas where the direction of flow
in the water-table aquifers is toward these areas
(plate 2). It is likely that additional sites where
the water-table aquifers are contaminated will be
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Thus far, only two sites have been found
where volatile organic compounds bave been de-
tected in the Memphis aquifer —wells Sh:J-119
(398 feet deep), Sh:J-120 (452 feet) and ShiJ-121
(436 feet) in the Allen well field at Memphis 2nd
wells Sh:M-31 (324 feet) and Sh:M-35 (287 feer)
in the west well field at Collierville (plate 4).
Volatile organic compounds detected in wells
Sh:J-119 and Sh:J-120-are: 1,1-dichlorethane,
1,1-dichloroethylene, cis-1,2-dichloroethylene,
1,2-dichloropropane, 1,2-dichloroetheae,
trichloroethylene, and vinyl chloride. Conczn-
trations of these compounds ranged from 0.02 to
5.52 ug/L in these two wells —the highest con-
centration was for 1,2-dichloroethane detecied
in a sample collected from well Sh:J-120. The
concentrations of the seven compounds ia a
sample from this well totaled about 11 xg/L (J.H.
Webb, MLGW, written commun., 1988). Well
Sh:J-120 is about 650 feet and well Sh:J-119 is
about 2,000 feet from the nearest known poten-
tial source of contamination in the water-tzble
aquifers (site 34, plate 4; table 6). The wellsin
the Allen well field are in an area where the
confining unit is as thin as 82 feet and contains
as little as 68 feet of aggregate thickness of day
beds thicker than 10 feet, based on the geopkysi-
cal log of well Sh:J-119 (plate 1). Driller’s logs
for wells Sh:J-120 and Sh:J-121 provide no in-
dication that a sand "window" exists in this area,
although it is possible.

The volatile organic compound detected in
water from wells Sh:M-31 and Sh:M-35 at Col-
lierville is trichloroethylene. Since August 1988,
these two municipal wells bave been sampled
periodically to determine concentrations of tri-
chloroethylene. Concentrations detected have
ranged from 1.6 to 25.0 #g/L with the highest
concentration in a sample collected from well
Sh:M-35 (B.J. Maness, TDHE, written com-
mun., 1989). These wells are 2bout 2,000 feet
from the pearest known potentia] source of coa-
tamination (site 44, plate 4; table 6). The wells

t Colliervill east of the castern limits of the
at Collierville are 1C caste i




(plate 4). However, the driller’s logs for weils
Sh:M-31 and Sh:M-3S indicate at least 60 feet of
clay in the Memphis aquifer separating the
water-table aquifers from sand in the Memphis

aquifer.

The facts that these volatilé organic com-
pounds (1) have been transported through the
Jackson-upper Claiborne confining unit or
through (or around) relatively thick intervals of
clay in the Memphis aquifer, (2) bave persisted
despite the effects of various physical, chemical,
and biological processes, and (3) have been
detected in wells ranging from 287 to 452 feet in
depth at distances as far as 2,000 feet from the
pearest known potential sources of contamina-
tion in the water-table aquifers, emphasize the
vulnerability of the Memphis aquifer to contami-

nation.

Recently (1987-88), MLGW began a yearly
routine sampling of all of their production wells
in the Memphis aquifer and analytical "scans" of
the water to determine the presence of organic
compounds. If unidentified organic compounds
are detected, a follow-up analysis is conducted to
identify specific compounds. The results of the
first sampling of all production wells indicated
that only the water from the three wells in the
Allen well field contained contaminants (J.H.
Webb, MLGW, oral commun., 1989).

SUMMARY AND CONCLUSIONS

The City of Memphis presently (1989)
depends solely on the Memphis aquifer for its
water supply. Withdrawals from the Memphis
aquifer in the Memphis area for municipal, in-
dustrial, and commercial uses totaled about
200 Mgal/d in 1988. Historically, the Memphis
aquifer was thought of as an ideal aquifer over-
lain by a thick, impermeable clay layer that serves
as a confining unit and protects the aquifer from
contamination from near-surface sources.

(3
o

indicate that the confining unit locaily may be
thin or absent and may contain sand “windows"
that couid provide "pathways" for contaminants
to reach the Memphis aquifer. Studies also indi-
cate that downward leakage from the water-table
aquifers (alluvium and fluvial deposits) to the
Memphis aquifer is widespread in the Memphis
area.

Indications of areas where downward leak-
age from the water-table aquifers to the Mem-
phis aquifer is or may be occurring that were
recognized during the previous and present in-
vestigations are as follows:

o areas where the confining unit is thin or
absent and downward leakage can occur
directly from the water-table aquifers o
the Memphis aquiier;

o differences in hydraulic head between
the water-table aquifers and the Mem-
phis aquifer indicate a general downward
gradient in most of the Memphis area;

o local depressions in the water-table sur-
face indicate that Jeakage from the
water-table aquifers to the Memphis
aquifer is occurring;

o long-term declines and reduced seasonal
fluctuations in observation wells in the
water-table aquifers indicate that
leakage is occurring;

o downstream losses of water along a
stretch of a major stream based on 2
series of discharge measurements made
during low-flow conditions indicate that
leakage is occurring;

o areal and Jocal variations in carbon-14
and tritium concentrations in water from
the Memphis aquifer show the presence
of relatively recent water, indicating
lcakage; : - T
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. local deviations in geothermal gradient
in areas of intense pumping indicate that
shallow subsurface temperatures in the
water-table aquifers, confining unit, and
Memphis aquifer are warmer than ex-
pected as a result of leakage;

. water-quality anomalies and changes in
water quality in the Memphis aquifer in-
dicate downward leakage from the
water-table aquifers to the Memphis

aquifer; and

. volatile organic compounds detected in
water from the Memphis aquifer indicate
that contaminants in water from the
water-table aquifers has reached the

Memphis aquifer.

Detailed maps of the thickness of the con-
fining unit and the altitude of the water table in
the alluvium and fluvial deposits prepared
during the present investigation have provided
much refinement of previously identified areas
of downward leakage. Several new areas where
downward leakage is or may be occurring also
have been identified. Maps showing the altitude
of the potentiometric surface of the Memphis
aquifer and the Jocations of 44 sites where con-
tamninants have been detected in the water-table
aquifers indicate that many potential sources of
contamination are Jocated in areas where the
direction of ground-water flow in the Memphis

TNt
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aquifer is toward cones of depression at MLGYW
well fields. Based on present information, the
MLGW Allen well field has the most sites ia
close proximity. The water-table map also indi-
cates that some of the sites where contaminan:s
have been detected are in areas where the con-
fining unit is thin or absent or in areas where the
direction of flow in the water-table aquifer is
toward these areas.

Recently, (1986-88) volatile organic com-
pounds were detected in water from five munid-
pal wells in the Memphis area—three in ke
MLGW Allen well field at Memphis and two in
the west well field at Collierville. Concentrz-
tions totaled about 11.0 xg/L for seven com-
pounds in a sample from one of the wells at L=
Allen well field and 25.0 ug/L for one compouzd
in a sample from one of the wells at Collierviiie.

The facts that volatile organic compounds
(1) bave been transported downward through the
confining unit or through (or around) relatively
thick intervals of clay in the Memphis aquifer;
(2) bave persisted despite the effects of various
physical, chemical, and biological processes; zad
(3) have been detected in wells ranging from 287
to 452 feet in depth at distances as far as
2,000 feet away from the nearest known potes-
tial source of contamination in the water-tzble
aquifers, emphasize the vulnerability of the
Memphis aquifer to contamination.
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CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATES

HYDROLOGY OF AQUIFER SYSTEMS IN THE
MEMPHIS AREA, TENNESSEE

By J. H. Cuner, P-C. P. Sow, and D. J. Nymay

ABBTRACT

The Mempbls area as described In this report comprises about 1,300 square
milea of the Misslaslppl embayment part of the Quit Coastal Plain. The area Is
undetrlain by as much as 8,000 feet of vedimnmenta ranging ln age from Cretaceous
through Quaternary.

Ia 1000, 160 mgd (million gallons per day) of waler was pumped from the
principal aquifers. Municipal pumpage accounted for aimoat half of this
amount, and industrial putnpage a littie more than half. About 90 percent of
the water used In the area Is derived from the “800-foot” sand, and moat of the
remaloder is from the 1,400-foot” sand ; both sands are of Eoceno age. A small
amount of waler for domestic use is pumped from the terrace depoalls of)
P'liocens and Pleistocene age.

Both the “500-foot” and the “1,400-foot" sanda are artesian aquifers except
in the ssutheastern part of the area; there the water level in wells In the “600-
foot” sand Is nDow below the overlying confiniug ¢lay., Waler levels In both
aquifers bave declined almost continuoualy since pumping began, but the rate
of decline haw increased rapldly eluce 19040. Walter-level decline in the "1,400-
font” sand has been less pronounced sluce 1060,

The cones of depresslon In both aquifers have expanded end deopened as &
result of the annual jncreases in puinping, and an increass in bydraulic gradients
has induced a greater flow of water into the area. Approzimately 138 mgd
entered the Memphis srea through the “500-foot*” sand aquifer in 1000, and, of
this amount, 60 mgd originated as inflow from Lhe cast and about 76 mgd was
derived from leakage from the terrace deposits, from the north, south, and west
and from otber sources. Of the walar entering the *1,400-foot” aand, about
8 mgd was Inflow from the east, and about half that amount was from each of
the porth, south, and west directions. The average rate of movement of water
outside the ares of heary withdrawsls s about 70 feet per year In the 000
foot” sand and about 40 feet per year in the “1,400-Cootl” aand. The average rate
of deplelion of storage to cach aquifer since pumping began s about 1 mgd.

Moet of the recharge to the “300-fnol” and “1,400-foot” sands occurs In out-
crop areas about 30-80 miles eant of Memphls. Also, water leaks from the ter-
race deposlts to the “8600-fool” sand In wome places, and there may ba sume
leakage from streams where the confinlng clny is thin or 1y breached by faulte
or atreams,

na
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The quality of water from bolk the privcipat aquiters Iy very good. lrom,
tarbots dioxide, and hydrogen sulfide sre the ouly coustituents fouud in uude-
sirnble quantities. \Veter from the terrace deposita Iy Lard but generally con-

thiny lews Iron aud carbun dioxide thun wat
iy aler from elther of the principal

‘The hydenulle charaeteriatics of both aquifers were determined by 1
tests und by applying the knowledge of the geology of the area; ﬂwse'cl'l:l:::::
Isticw judicate that the tquifery are capable of produclug mors water than by
enrrently balng pumped from them, The “800-fout” sand will produce more
water per unlt decliuve of water love) than will the “1,400 -foot” wand. There
apja-ary (o be vO reason why the developmeat of water supplies from both
anuifers shounld not coutlnue, but well apacing will remain a factor which ecould

""l“'t ‘u‘ ] ‘. <'°l'"ltnt. o'“'lr -." |
ug Ve D.clll‘ 'l“ und to ."olon' lb” Illellll

INTRODUCTION

In 1960, industriul and musicipal supply wells in the Moemphis nrea
pumped about 150 million gallons of water a day. Pumping has
mcereased continuously sinco 1898, the earliest dute for which records
nre avajluble, and the rute of this incrense has accolerated great)
since 1940. Docline of water levels has accompanied increnges iz
llnc'pu.mpnge, and in 1928 the city of Meniphis begun o program of
Periodic water-lovel measurements o determine ways to veduce the
rato ('»f decline. The U.S. Geologicul Survey was requested to nssist
in this slutl:v, and a continuing couperative program of investigations
wag !usgun n 1910.  Eurly investigutions showed the newl for proper
spucing of wells, which lius been practiced to the present time.

FURPOSE AND BCOPR OF INVRSTIGATION

"f':'lh: :)rcsent: in.vus:igntit;n was started in 1958 as n quantitative study
10 two principul squifer 3 i
The ul»jc(:li{',es welru to (lulinczl'(:hl'::‘c::E:;::Ji’f:::u:s:n‘s?u:lll‘: lhhl:il:":'l": aulic
Phe Liv . d iydraulie
claructeristics, show the velution between pumpago and water-level
change, and determine the fuctors ullecting the economical develop-
mcnt.nml use of ground water. I'hy s udy was bused purtly on the
Premise that the questions posed by Kuzinmnn (1041, p. 17-18) nust
bo nnswered ay completely us possible to provide for ovderly develop-
Inent nind munagement of the gronnd-wuter rvesonrces. ‘I'hese ques-
Lonsare n-pu.nlml and diseussed in the concluding section of this report
Work consisted of (1) delinention of the “500-foot” wind ] -l()l)-fuut’;
satds by w series of subsurface contour waps bused on ||l'iilc|'s’ logs
aml geophysical logs of wells, (2) collection of water-level records
h-m.n n nct}mrk of nbout 150 observation wells, 55 of which were
rl|u||-_|w|| with antommntic recorders, (3) prepaention of contour mups
.‘sl.m\\-mg water levels and the amount of water-level decline in the
";.nn-fa'ml." };.nm‘l, (~I) tnnlyses of pompings tests of wells in hath nqui-
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aroa through ench aquifer before development began and during 1900,
(6) preparation of a ground-water budget for the “500-foot” sand,
based on 1960 records, and (7) inventory of ground-water withdrawal
and study of its relation to wuler-level decline.

LOCATION AND GENERAL FEATURES OF THR AREA

The Memphia area (fig. 1), about 1,300 sqqunre miles in this report,
includes all Shelby County and puris of Fayetts and Tipton Counties,
Tenn., and contiguous parts of Arkansus nnd Mississippi. The area
is near the center of the upper half of the Mississippi embayment in
the Gulf Coustal Plain.

The climnte of the Memphis urea is worm and humid, having hot
summers, mild winters, and a frost-fres period of about 230 days
Lotween luto March und early November. The average annual
temperuture is 61.9°F; the hottest month is July, which has an aver-
uge temperature of 81.1°F; and the coldest month is Junuary, which
has an average temperature of 41.5°17,

Tho average nnnunl rainfall Memphis (fig. 2), bused on an 89-yeur
period of record (1872-1960), is 48.48 inches. The maximum annual
rain{nll recorded was 76.85 inches in 1957, and the minimum was 30.54 |
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inches in 1941, Tho wet seuson usually begina in Inte November aml
eimls in April. Ruinfall at Moscow and Bolivar (fig. 1) in the outcrop
or rechargo aren of the principal aquifers, is slightly greater than
that in the Memphis nven.

‘T'he Memphis area (fig. 1) consists mostly of a gently rolling up-.
Jund runging in elevation from sbout 400 feet in the eastern puvt of
Shelby County to about 200 feet on the nlluvial plain of the Mississippi
River. The maximum topographic relief is about 200 feet, but the
locul relick of individual topographic features seldom exceeds 40 feet.
I'le uplund urea is terminuted by u bluff 50 to 150 feet high along the
castern margin of tho alluvinl pluin of the Mississippi River. This
virtunlly flat plain, which is approximately 210 fect ubove sea level, is
about 3 miles wide along the east side of the Mississippi River except
in the vicinity of Memphis; nt Memphis the river flows along the baso
of the bluff.

The principal streams that deain (he Memphis uvea ave the Woll
antld Loosuhutchie Rivers und Nonconnah Creck, all of which flow
nosrth-northwest ward and discharge into the Mississippi River. Theso
stremms have wide floodd plains thut are generally adequats to accom-
moadute flood wuters during the rniny renson. Some sections of the
chunnels of thess and smallor tributnries huve boen actificinlly deep-
ened for more effective drainnge of the lowlud arens.  In tho pust
all thiee mmjor streums have flowed throughout the yeur; however,
in recent yeurs Nonconnuh Creek was dry in its lower reach for short
periods during the dry senson from July to October.

Mewphis is n lurge industeinl center the principnl industries pro-
dice haadwood lwsber and cotton and nssocialed products. The
Memghis Chamber of Commeres veported 765 industries in Memphis
(1005-09), 120 of which huve theiv own water-supply wells. More
e had e total gronnd-water pumpage Trom the nvea is Teom these
wells,

HYDROLOGY, AQUIFER BYSTEMS, MEMPIIS AREA, TENN. 05

The 1960 U.S. Census shows that the population of Memphis and
Shelby County has approximately doubled sinee 1930. The successive
census figures are as follows:

Population of Mcmphis and Bheldy Oounty, Tenn.

Shelby
Year Memphla  Osunty
MWW oo veeccccccmcocecccememccom——m——————— 253,143 808, 482
U0 oo eeccmecrenemccccmcccncecmae— e 202,042 308, 260
WOD .ecmccccccemcccccmamcam e 306,052 482,808
1000 .o oo --~ 407,824 027,010

PREVIOUS INVESTIGATIONS

The carlicst reports describing the geology and the gronnd-water
resources of the Memphis sren weve by Sufford (1860, 1800) and Glann
(1906). Wells (1931) described the artesinn water supply of Memphis
and, in o subsoquent report (1933), the ground-water resources of
West Tennesses, including a moro detailed discussion of ground-water
conditions in the Memphis area. Since the beginning of the coopera-
tive program in 1040, progress reports have been published by Kauz-
mann (1044), Schneider and Cushing (1948), and Criner and Arm-
strong (1958).

Regiono! and locol studies relating to the geology of the Memphis
ares wers made by Fisk (1944), Cuplan (1964), Stearns and Arm-
strong (1955), and Stearns (1057).

Rocords of water levels from 1936 through 1955 have been re-
ported by the U.S. Geological Survey (issued annuully). Earlier
mensurements were reported by Wells (1931, 1933).
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WELL-NUMBERING SYSBTENM

Figuro 3 illustrates the standurd systern for numbering wells in this
report.  Each well number consists of of thres units: (1) un abbrevia-
tion of the nume of the county in which tho well is located; (2) n
letter designating the 7%-minute topographic quadrangle, or 714-
minute quadrunt of a 15-minute quadrangle, in which the well is
locatod; und (3) a number generally indicuting the numerical ordor
in which tho wells were inventaoried.

The index map (lig. 3) shows the 18-minute topogruphic quad-
rangles of the U.S. Army Corps of Engincers that include Shelly
County nnd ndjucent areas described in this roport. The example,
well Sh: P-76, is in Shellby County, in the northwest quudrant (T%-
minute quadrangle designated “P”) of the Uartlett 15-minute
quadrangle and is identified as well 78 in the numerienl sequence.
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15 My le 1OPOGRAPHIC QUADRANGLES
1 MOHSESHOE 1ARL (1y54) NS ) BAKILETT (1961)
2 POAN LARE (I961) N, & COLLIERVILLE £1948) W',
3 DEHNANLIO (1vad) NY, 9 HRICHD (193D
O LYNALIA (154Y) tiw's 10 MNEINMGION (1961)
3 LOMOMSON [1951) SE' 11, MASOH (1954) w',
6 MEMMNS (1901)
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In this report the county designation “Sh” is omitted in figures.
Woell numbers in adjoining counties in Tennessee ure preceeded by the
county abbrevistion. Wells in adjoining States ure not numbered.

At Memphis, the Memphis Light, Gus, and Water Division many
yeurs ugo established thoir own well-numbering system. According
to this plen, blocks of numbers were assigned for the city's five existing
woll fields (pl. 1) und other blocks of numbers were reserved for
future well ficlds. The block assigninents are ns follows:

1-40____.. Parkway Fleld 200-240.__ .. McCord Fleld
60-W_._.... Shealan Fleld 250-200____. (Not assigved)
100-14Y. .. Allen Fleld 300-310____. Hickory HM (Lichter-
150100 ___ . Mlucelluncous welly  at man) Fleld {proposed)
scatlered locationw
(ubandoned)

Listed below are city-owned wells in use as of January 1962 nnd
those that have boen withdrawn from uso. -Well numbers followed by
the letters “A," “I},"" und so on, indicato first, second, and so on,
replucement wells for those withdruwn from use. For convenient
roference, the wella owned by tho Memphis Light, Gas, and Water
Division are listed below, together with the corresponding numbers
ussigmed by the U.S. Geolugical Survey.

Cenlogical Oeddegical Uedlogical

Cuy Hurwey iy Surery City Swrwy

) I, Bli:O-126]18A ......... Bl: O-1500 30 ... .. Sh:0-178
| 1, O, 120106 _........ LE1 N [ ) PO 176
p J 127]16A .. ....... 1620132 .. _.... 177
7, PN 128401 e ee e (RN Y X 118
. RN 120418 ... 16434 oo, 170
[ J 13040 e 1.3 7 1 S 180
[ 7, PN 1l E r- 27
132 18

133 O-181

134 182

O, 136 183
) 7, P 136 184
|| D 137 185
VA ... 138 1111
| 11 DO, 130 187
| 117, 140 188
| | P 141 1849
AL __.._... 1432 100
| I J . 143 K- 37
120 . _..... 144 Jy
| I S 145126, oo 170162 oo, 3V
1A ... .... 46| 26A ... .... LI 1} T JOR 40
| ¥ . 147127 e 172164 e ceeaa... 1)
1A ... ... 148 28, ... ... 173]64A ... . 42
| 1. 14V ... 17405l . . 41
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GENERAL QEOLOGY OF THE AQUIFER BYHSTEMS

Tho Memphis aren is in the northern part of the East Gulf Constul
Plain, near the axis of the Mississippi embayment, structural trough
(tig. 1). About 3,000 feet of unconsolidated cluy, silt, sund, and
gravel has been deposited in this nven, and these sedinents provide
n record of the sevornl invasions nnd recessions of the sen nid the in-
tervening periods of erosion that have vecurred sines the beginning of
Cretuceous time.  This wedge-shuped sequence of deposits thickens
somthwurd townrd the Gulf of Mexico nnd westward townrd the
Mississippi River,

Stearns and Armstrong (1955, P. 6-7) nnd Stearns (1957, p. 1084
105) described the depositional envirommental relations and dofined
Hirvo sedimentary rock types that best illustrnte theso relations in
the novthern part of the Mississippi cembnyment.  These Lypes aro
desribed briefly ns follows:
ek beach_elay_and_sand)--Back-beaeh heds consist of light-
colovel elay, lignite, and discontinuous beds of sand. Tl clay beds,
in contrast. with those of u nore marine onvironment, nre chnrncter-
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ized by the presence of leaf imprints und the peneral absoncoe of
glanconite. These clay nnd snnd deposits are of limited areal extent
und therefore cunnot bo truced easily in the subsurface, even by means
of geophysical logs of closely spaced wells. The irregularly inter-
bedded sediments in the upper part of the Claiborne Group (table 1)
are typical of the back-beach deposits. '

allow-water near-shore sand>>H-Well-sorted sand interbedded with
glauconitic and fossiliferous clay is chiaracteristic of the ahallow-water
near-shore deposits. The sand is areally extensive, in contrast with
tho back-beach deposits. Whero sund beds grade laterally or ver-
tically into back-beach beds, they contain lignite and wood fragments;
where they grade into deeper-water clay beds, they contain glauconite.
The snndy middle unit (*1,400-foot” sund) of the Wilcox Group
(table 1) in the Memphis aren is typical of tho shallow-water near-
shore deposits,

Qeeper water clay and J@-—Tho decper water clay and shale is
medim gray to dark gray and contains marine fossils, calcareous
beds, and glauconite. These beds nre thick and areally extensive and
thorefore ave eusily recognized and truced in the subsurface by means
of drillers’ logs nnd geophysical logs of wells. In the Memphis
nrea, typical deposits of this category are the marine fucies of the
Juckson (1) Formation and the upper cluy unit of the Wilcox Group.

DESORIPTION OF THE GEOLOGIC UNITS

Tho Memphis area is underlnin by about 3,000 feot of clay, silt,
sand, and gravel ranging in age fromn Cretaceous through Recent.
Thesa sediments were deposited on the limestono rocks of Paleozoic age
that form tho bedrock floor of the Mississippi embayment syncline.
This report denls primarily with the geology related to the two prin-
cipal aquifers in the Memphis area, and for this reason only tho strati-
graphic wnits of Eocens and younger age arm discussed in detail.
Theso units (table 1) include the major uquifers, the “1,400-foot”
sundd of the Wileox Qroup, and the *500-foot” sund of the Claiborne
Group (Kazmann, 1944.p. 2).

WILCOX ORODP1

On the basis of drillers’ logs nnd geophyhnl logs of wells in the
Memphis aren, the Wilcox Group is divided into a lower cluy unit,
n middle sand unit (“1,400-foot” sund), and an upper clay unit
(Criner and Armstrong, 1958, p. 3).

The @wver ittyof the Wilcox Group consists of gruy to greenish-
gray lignitie clay which grades upward into silt and fine-prained
sand deposits, The percentage of sand increases upward in this unit,
perhaps representing n transitionnd phnse between the ninrine Porters

{
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L'M‘"Creck Clay nnd the predominately sandy middle unit of the Wilcox.
Tho cluy unit ranges in thickness from 190 feet in test well Fu: W-1
about 30 miles northoast of Memphis near Braden, Fnyette County,
to 250 feet in well Sh:U-12, 3.5 miles south of Millington, Shelby

County (pl. 1).
’ ':’;An.:l'elcrre(l to ns the *1,100-foot” sand by Criner
und-Armstrong (1958, p” 3), consists mostly of unconsoliduted well-
sorted fine- to medium-grained sand. Jogs of s few wells in the
Memphis aren show thin interbedded lenses of cluy, but these beds
probubly sre not ureally extensive. 'I'ho sund vanges in thickness from
150 fect in test well Fa:W-1 near Braden, Fuyette County, to 240
feet in well Sh: U-12, 3.5 miles south of Millington, Shelby County
(pl. 1). ‘The thickness increases westward to 300 feet in an oil-test
well T iniles west of West Memphis, Ark.

- ﬁ-'l‘h of the Wilcox Group in the Memphis nrea consists
of durk-gruy or brown lignitic cluy contnining locul lenses of silty
and_sundy_cluy from 1 to 50 feet thick. 'l‘IW
il!_l_l_(_l cemented with iron oxide form “rocle” Inyers n few inches thick
im many parts of the unit. The upper clay of the Wilcox grades
upward (o n sundy clay; however, the contuct witl the overlying sand
of 1he-Cluiborno.Group-ig distinet, uy js indicated by greophysical Tog
(pl. 1) of wells in the aren. The thickness of the upper clny section
varioy greatly, sunging from 200 to 395 feet in the Shenhan well lield
in tho south-central part of Shelby County.

CLAIBORNN GROUP

The Claiborne Group in the Memplis aven is vepresented by the
“500-foot” sand, which has been divided intv lower and upper parts
by Criner and Armstrong (1958, p. 7-8). ‘This subdivision was hased
on tho difforent lithologies of the two parts and on their separation
in much of tho aren by clay beds ns much ns 150 feet thick.  Blectrienl
logs and drillers' logs of wells show that the lower part of the
Cluibornme varies greatly in thickness nud contning n greater number
of clay boids thut nre thicker and mors extensive than thosoe in the
upper part. Even the thickest of tho clay beds, however, nro not
continunous, so thut no purticulur bed enn be considered us n hydvologic
boundary between distinctive lower und upper purts.  In this veport,
therofore, the “500-fuot” sund is considered us a singlo hydrologic
unit. Gonerally the Cluiborno Group iy characterized by n greater
proportion of clay in the lower part and by a gradation in sand par-
ticle size from fine to medium grained in the lower part to medium
to coarsn grained in the upper parl.  ‘The thickest und most extensive
clay bed nnderlies the centrnl part of the Memphis wren und is in the

lower part of the Clniborne Group.
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I'ho thickness of the Cluiborne Group ranges from 500 feot in
test well Fa: Wel near Braden, Fayetto County, to 800 fert in well
Sh: J-101 in the southern purt of the city of Memphis (pl. 1). The
top of tha *500-foot” sand was indicated in geophysieal logs of wells
uy the Jevel nt which the sediments change from predominantly sand
to predominantly cluy or silt.  The contacts were picked to define a
hydrologic unit (*500-foot” sand regardless of geologic uge. For
this veason the upper part of the unit as shown on plate U may include
sumy sandy beds belonging to the overlying Jackson (1) Fornmtion.

JACKSON(?) FORMATION

The Jack~on(?) Formation overlies and confines the “500-foot”
sand.  Locully the two units interfinger with one anather, and the
contact between them represents & hydrologic boundary ruther than
a precise stratigraphic horizon (pl. 1).

The Jackson () Formation is composed of dark-gray to greenish-
sray, dark-blue, or dark-brown clny, It is generully carbunnceous
and contains very fine quartz sand slong bedding planes.  The for-
niation is sabsent in southeustern Shelby County but is us much us 330
teet thick in the Parkwny well field.

FFisk (1944, lig. 6T, p. 62) distinguished u lower marine und an upper
nommarine facies in the Juckson (1) Formation. The marine fucics
closely follows the present coursa of the Mississippi River and extends
northward at least 25 miles to Lauderdule County ; there an exposure
contuing glanconite, foraminifera, shark teeth, and bones of sea ani-
mals.  Fossil planis and leaves are abundant, and seams of lignite as
much as 10 feet thick are common in the nonmarine facies.

TENRACE DEPOSITS AND ALLUVIUM
Theterrace depositsTanges froma Tew Teet tonbout 160 feet in thick-

ness und are composed mostly of coarse-grained quurtz sand und fine-
grnined ivon-stnined quartz and chert. gravel. ‘Phin lenses of silty
ochier-colored cliry nre conumnon in the lower part.  Tho bottom 3 inches
1o 1 feet of sand nnd gravel generally is comented with limonite. Al
though the contuct with the Jnckson(1) Formution ropresents nn
erosional surface, thin lenses of reworked Juckson(1) clay and sund
form n teansitional zone ot the base of the terrnco deposits in many
places; geophysical logs show a gradation from one unit to the other.

“I'he terrnce deposits oceur us an irregular belt parallel to the Mis-
sisitppi River and also occur along the larger streams in the aren.
“The: deposits thin gradually enstward nnd are absent in many places
atresudt of erosion or nondepaosition.

T'wo terraces were recognized by Glean (1006, p. 11-41), who desig-
watel the higher ag Pliocene and the lower ns Ploistocene.  Fisk

.of ground water from the west into the Momphis urea.

|
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(1944, p. 63) considered them both to be of Pleistocene age. Because
goophysical logs show no consistent corrolation points, by means of
which the terrace deposits can be divided in the subsurface, they are
considered #s a single unit in this report. .

‘The ulluvinm ranges from 0 to 200 feet in thickness and is composed
of sand, clay, silt, and gravel. It is confined to narrow strips along
the principal streams and in most places is subject to flooding and
reworking. The coarsest material is gonerally near the present stream
channels, and the finest is near the featheredges of the deposita.

The alluvium is lithologically similur to the underlying terrace !
deposits, and the contact cannot be determined from geophysical logs.
Howover, ssmples of the alluvium locally contain carbonaceous ma-

torial and decaying vegetation which aid in distinguishing between
tho two units.

GEOLOGIC BTRUCTURR

The Memphis area is near the axis of the Mississippi embayment
syncline, which plunges southward at a rate of about 10 feet per mile
in the vicinily of Memphis. The syncline began to form in Late Cre-
tnceous time (Fisk, 1044, p. 8, 64; and Cuplan, 1954, p. 5) as a result
of regionnl subsidence centered along Lhe present coast of the Gulf
of Mexico. The axis of the structurnl trough upproximately follows
the present course of the Mississippi River.

As tho regrion subsided, faulting of the unconsolidated sediments and
the underlying Paleozoic rocks oceurred, forming a rectnngular pat-
tern of faults and fractures trending northeast and northwest (Fisk,
1044, p. 64,66). Ono of the major faults in this system, the Big Creak
fuult (Fisk, 1944, p. 66), trends northeast from near West Helena,
Ark., nlong the western edge of tho Memphis area to Reclfoot Lake
nenr the Tennessee-Kantucky border; at Reolfoot Luko it appears to
bo reluted to the New Madrid (Missouri) fault aystem. This fault is
of particular significance because it apparently restricts the movement

A major fault is suggested by an abrupt bend in the Mississippi Rivor
near the moutly of Nonconnah Creak awd by electrical logs of wells
that indicato n3 much as 50 feet of displacement of geologic units in
the Hickory Hill well fleld in the south-central part of the aren. 1f
such a fault exists, it hias so fur had little effect on tho movement of

waler in the “500-foot” sand.

HYDROLOGY OF THE AQUIFER BYBTEMBS
GEOLOGIC CONTROL OF GROUND WATER IN THE MEMPHIS AREA

The size, shape, and degres of interconnection of the apen spnces
hotween rock particles control the amount of wator thut ean ba ne-

N
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ssted furnish a considerable amount of food for game.

2 seeds of weeds, annual lespedeza. und native plants
jhat grow along field borders and ditches provide addi-
Btional food. Scattered arcas of trees and hushes along
s ditchbanks and field borders provide some cover. Low
f-‘areas that are 3 acres or more in size can be developed as
B+ feeding places for waterfowl by establishing food-pro-

Rducing plants and then flooding. The water must be
pemoved in spring so the crops can be planted in sum-
mer. (Capability unit IIw-1)

Filled land, silty (Fs).—This land type consists of soil
aterial that has been moved for the purpose of level-
and building up sites for industrial, commercial, or
Tresidential development. The areas are 5 to 40 acres in
$¥gize. Most are near or on the outer edwes of Memphis.
uded in mapping were some gravel pits that have
n filled in and are suitable for farming,

"A fow areas have been filled with trash, tree trunks and

filling material that could cause seitling of buildings
"and could also cause difficulty in sinking pilings. Areas
‘that are ndjacent to Graded land, silty materials. zener-
‘ally consist of clean, silty fill.
78 1 o good seedbed is prepared and if cnongh fertilizer
“‘and water are used, this land type is well suited to lawn
grasses and ornamental plants. Some arveas arve snirable
- for development as recreational cites, <nuch as tennis
bcouri:s golf courses, and parks. (Not. in n capahility unir)
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Filled land, sandy (fy).—This land type consists of sand
that was dredged fromn the Mississippt River, Most arcas
were mnude for industrial sites, The largest single tract
ix the mmdustrial site on DPresidents Island, which has
Been huilt up to an clevation of 10 feet above the highest
focally recorded flood.

This Iand tipe is low in natural fertility. The avail-
able water capacity i1s very low. Frequent applications
of fertilizer and water are needed to establish and main-
tain lawns and shrubbery around buildings. (Not in a
capability unit)

Grenada Series

This series consists of maderately well drained, silty
soils that have a fragipan. These soils formed in loess
more than 1 feet thick. The slope range is 0 to 12
percent.

Representative profile of Grenada silt loam, 2 to 5 per-
cent slopes, eroded, 200 yards west of Bobo Road and
400 vards south of Smith Road:

Ap—{Q to ¢ inches, brown (10¥YR 4/3) silt loam; weak, fine,
granular structure; very friable; strongly acid;
abrupt, smoeoth houndary.

B21—06 to 13 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, subangular blocky structure:; fri-
able: strongly acid; clear, smooth boundary,

N22—13 to 22 inches, yellowish-brown (10YR 5/4) silt loam;
few, medium, pale-brown and brown mottles; weak,
medium, subangular bhlocky structure; friable; few,
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Figure 9.—Severely eroded, strongly sloping Grenada soil. Light-c‘nlored areas show where the fragipan is exposed or is close to the
surface.

Most of this soil is idle and is either bare of vegetation
or has a scrubbv growth of weeds, broomsecdge, briers.
and bushes. It is poorly suited to row crops because of
the slope and the erosion hazard. Only a small acreage is
cultivated. Grasses and legumes that have shallow root
systems or roots that can penetrate the fragipan can be
grown. These inciude tall fescue, sericea lespedeza, and
annual lespedeza.

The slope and the compact subsoil make management
difficult. Well-fertilized hay and pasture help to control
runoff and erosion.

The site is fair for pine trees, but productivity varies
areatly from place to place hecnuse of differences in ero-
sion and thickness of root zone. Seedline mortality
ranges from slight to severs. The hazard of erosion is
severe.

Most of this soil has only a sparse cover that provides
little food or cover for wildlife. Tall fescue. sericea lespe-
deza. and annual lespedeza are fairly well suited. and
thev furnish some food for wildlife. (Capability unic
Ve-2) )

Graded land, silty materials (Gr.—This land type
consists of areas that have been graded in preparation
for subdivisions (fig. 10) and for commercial and indus-
trial building, The depth to which these areas have been
vraded varies from a few inches to 3 feet or more and is

most commonly about 3 feet. The slope, after grading,
i generaily between L and 5 percent.

(rrenada. Loring, and Mempiis soils were predominant
in these arens before grading. In most areas the original
soil profiles have been disturbed to such an extent that
they no longer can be identified. The soil material is
brown, yellowish brown, and dark brown in color and
silty in texture.

The areas of this land type range in size from a few
acres to nbout 400 acres. They are on the outer edges of
the city of Memphis and in the county just outside the
city. Included in some of the areas mapped were small
areas of Filled land, silty.

Lawn grasses and ornamental cPlsmt.s and trees grow
well if a good seedbed is prepared and enough fertilizer
and water are applied. (Not in a capability unit)

Gullied land, silty (Gsl.—This land type occurs as tracts
5 to 20 acres in size. It is mostly on hillsides where the
slope ranges from § to 20 percent. Gullies make up 25 °
percent or more of each aren. The gullies range from 3
to 15 feet in depth and from 5 to 80 feet in width. Except
in small patches and narrow strips, the soil profiles have
been destroyved. Between the gullies, sheet erosion has
removed much of the original surface layer and subsoil.
In some gullies sandy and gravelly Coastal Plain mate-
rial is exposed.
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ﬁdﬁms. and alfalfa. are suitable. These crops are

cult to establish. but they respond to heavy applica-
tions of lime and fertilizer. Grazing is possibie during
Jrinter because the surface does not get wet and soft.
Some areas are In poor native pasture.
% This soil erodes easily if not protected, Control of
ranoff is the main management problem. Well-fertilized
tures of grasses and legumes. if not oyergm_zed or
mowed too closely, help to reduce runott and limit
lon.
efl:ittle or none of this soil 1s ‘woodlancl: Most of it is
idle and has a scrubby growth of broomsedge, briers. and
bushes and a sparse stand of cedars. The site is good for
oak, white oak, yellow-poplar, black wuainut. and
other upland hardwoods and for loblolly pine. Plant
competition is moderate. Abandoned fields where trees
are to be planted may need site preparation. cultivation,
and weeding. Because of the severe hazard of erosion,
rotection must be provided if roads and trails are built.
< This soil is suited to many perennial plants that pro-
vide food and cover for wildlife. Scricea lespedeza. rall
fescue, and bermudagrass protect the soil and furnish
some food. .\utwnn olive, pyracantha, and shrub lespe-
deza are umong the perenniais that can be planted in
idle areas and along rield borders. Many native plants,
such as sumac, wild plum, wild lespedeza. Lriers, and
bushes, provide some food and cover. (Capability unit
VIe-1)

idemphis Series

This series consists of deep, well-drained, strongly
acid, siity soils on uplands. These soils formed in loess
that ranges in thickness from about 100 feet in the west-
ern part of the county to about 4 feet on the hilly slopes
in the eastern part of the county.

Representative profile of Memphis silt loam, 2 to

R

percent slopes, & miles north of Lads, 20 yards west of
Collierville-Arlington Road:

Ap—O0 to 7 inchea, brown (10YR 4/3) silt loam: weak, fine,
grapular structure: very friable; strongly acid;
abrupt. smooth boundary.

B21t—7 to 18 inches. brown (7.0YR 4/4) to reddish-brown
(OYR 4/4) silty clay loam: rinderate., fine and
medium. subangular blocky structure:; friable: chin
continuous clay #lms; strongly acid; gradual,
smooth boundary.

B22t—18 to 36 Inches, brown (7.5TR 4/4) to reddish-brown
(SYR 4/4) silt lonm : moderate. mcdium. subanguiar
blocky structure: friable; thin continuous clay
filmsg: strongly acid: gradual. smooth boundary.

B23t—36G to 74 inches, brown (7.5YR 4/4) silt loam: weak,
conrse. subangular blocky structure: friable: few
pale-brown silt coatings in old ront channets amt
cracks: thin patchy clay tHims: few. small, black
concretions: strongly acid: clear. smooth boundary.

C—T74 to 104 inches: dark-brown (7.7YR 3/2) silt lonm: mas.
sive; f{irm: pale-brown silt coatings in cracks;
strongly acid.

The color of the Ap horizon ranges from dark grayish
hrown to brown. The texture of the B21 horizon ranges from
heavy silt loam to silty clay loam. The color of the B hori-
zon runges from brown to reddish brown.

Memphis silt loam, 2 to 5 percent slopes iMeB).—This
is a deep, well-drained soil on broad tops of low-lying
hills, The plow layer is brown, very friable silt loam 7
inches thick. The uppermost 10 to 20 inches of the sub-
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soil is brown to reddish-brown, friable siity clay loam.
Below this is brown to reddish-brown, friable silt
loam several feet thick.

In some places the texture of all lavers is silt loam.,
but in most places the layer immediately below the sur-
face layer is slightly more clayey than the one above or
below it. The more clayey layer is approximately 12
inches thick. Included in mapping were a few small
wondec areas that have a surface layer as much as 12
inches rhiclk.

This soii i1s strongly acid or medium acid in renction
and moderately high in content of phosphorus and
potassinm. The response to fertilization and other good
management practices is good. The root zone is very
deep. The available water capacity is high.

This is one of the most productive upland soils in the
State and one of the most extensive solls in the county.
Except for about 35 percent of the acreage, which is in
urban development, the soil is used mainly for cotton,
sovbeans. and corn. If adequately fertilized and other-
wise well managed, it is also suited to lespedeza. alfalfa.
white clover, tall fescue, orchardgrass, and all other
crops commonly grown in this region.

Runott is the main limitation. Control of erosion is
the main management problem. Even though the slope is
wentle, some washing occurs if this soil is cuitivated.
Clean-tilled row crops shouid not be grown every year.
A suitable cropping system, adequate fertilization, and
control of runotf will conserve the soil. An example of
n suitable cropping system is a row crog every other
year, or 2 years of a row crop followed by 2 years of
hay or pasture. The slopes are well suited to contouring
terracing, and stripcropping. Grass should be established
in the natural watercourses. Heavy applications of fertil-
izer can be used.

The suitable crops provide a good vegetative cover
and a large amount of crop residue. vegetative
cover helps to control runoff and to conserve moisture.
The crop residue helps to maintain the organic-matter
content and to keep the soil in good tilth. :

The wooded arcas occur as small tracts. The site is
good for white oak, red oak. yellow-poplar, and other
upland hardwoods and for loblolly pine. Loblolly pine
i not native, but trial plantings up to 20 years of age
show that it is well suited. Mainly because of a lack of
suitable seed trees. natural regeneration cannot always
he relied upon to provide adequate stocking of high-
value trees. Plant competition is moderate. In natural
stands it may be necessary to plant seedlings and remove
cull trees. low-value trees, ang bushes.

This soil is weil suited to many plants that furnish
food and cover for bobwhite quail, doves, and rabbits.
Wastes left when such crops as soybeans, corn, and small
arain are harvested and the seeds of weeds, lespedeza,
and native plants that grow along field borders furnish
food. The small wooded areas and the brush in the odd-
shaped areas in the corners of fields and along old fence
rows provides some cover. Annuals and perennials can
Le planted in field borders and along fence rows. Fields
managed specifically for doves can be planted to brown-
top millet, which matures quickly and so can be planted
after n small-grain crop has been harvested.

About a third of the acrenge is in urban areas. Because
it is deep, well drained, and friable, this soil is well
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The firet capital letter 13 the 1nilial one of the seil nome. The secona caoital
letrer, A, B, C, D, E, F, or G, represents the siope; ranging from neoriy level
(A) 10 very steep {G). Mos) symoois without a sicoe letter are those of neorly
tevel sotis or lond types; o few designate lond types that have o considerobie
ronge of slope. A finol numoer, Z or J, in the symool shows thot the 301l 13
eroded of severely efoged,

SYMBOL NAME
Ad Adier siit ioom
Bo Bonn sir loom
Bw Bowdre siity cloy
+ Ca Collowey wiit ioom
Co Colling selr ioom
Cr Commerce siit icom
Cs Convent siit icom
Co Crevosse iine sond
Cv Crevasse siit loam
Fm Faolave siit loom
Fs Filled lond, silty
Fy Filied lond, sonay
Gaa Grenada siit loam, O 1o 2 percent sicoes
GoB Crenooa st loam, 2 10 5 percent siopes
GaB2  Grenoda it loom, 2 10 5 percent sicoes, eroded
GaC Cri-nade st loam, 510 8 percent siopes

* GaCl Gri-node siir loam, 5 10 B percent siopes, severely eroded
GaD Gri-noda siit loam, 3 10 12 percent siopes
GaD2  Grinnda siit loom, 3 10 12 percent siopes, eroded
Gq03  Grinooo compien, 3 to 12 percent siopes, severeily eroded

Gr Groded lond, silty motericls

Gs Guilied land, silty

He He wy sttt loam

ib ibeno si1it loom

Lb Levees ond Borrow Pirs

LoB Loring it loam, 210 5 percent sicoes

LaB2  Loring st ioom, 2 10 S percent siopes, eroded

LoC2 Loring sdit loom, 5 10 8 percent siopes, eroded

LoD Lering it loom, 8 to 12 percent siopes

LoD2  Loring st loom, 8 10 12 percens siopes, eroded

LoDI  Loring seir loom, 510 12 percent siooes, uvoutv‘uodod

MeB tAemoivis 81l loam, 2 ro 5 percent siooes
MeB2 ioom, 2 to 5 percent siopes, eroded
MeC2 loom, 5 to 8 percent sicpes, ercoes

MeD2  Memohis sii1 loom, 8 10 12 percent siooes, eroced

MeDJ  Memenis siit loom, 3 10 12 percent slopes, severely eroded
MeE Memphis 3111 loom, 12 10 20 percent siopes

MeFd  Mempius silt lcom, 12 1o 30 percent siopes, severely eroded
MeG Memphis 811t loam, 30 10 65 percent siopes

Rb Robinsenville fine sendy icom
Rn Robinsenviiie it 15om

Sh Sharkey cioy

Sw Swame

Tu Yum'c.n siity clay

Wy Woverily silt loom

wof

Highways sna roz
Good motor ..
Poor motor «..
Teod eeeennene
Highwey marxers

- Nations) inters

“ <

[
State or count
Railroads
Single tracx .
" Muitiple track
Absngoned ..
8ridges and cros
Read ........

Trail .........

Ferry-.......
Grade ......
R R. over ..
R! R. under
Tunnel .........
Buildings ......
Chureh ......

Mine and quarry

Oams ,.........
Tonks ..........
Waell, oil or gas
\
Forest tire or 1or

Cotton gin




GUIDE T2 MAPFIIC UNITS L
Tor a full descripticn of a2 mapping unit, read both the description of the mapping unit and that of the
soil series to which the mapping unit belongs. The carasility units are not discussed separately.  for e
discussion of the suitability of 1 given soil f:r srops and pasture, Zor woodland, for wildlife, and fcr
lawn grasses and shrubs, see the discussion of the mappinz unit. OCther information is given in tables a:
follows:

Acreage and extent, table 2, page ll. Zngineering uses of the soils, table h ,;ﬂ-'
Tstimated yields, table 3, page 33. rage 42; table 5, page bk,
onfarm uses of the soils, table 6, pagc b8
Capahilitv
Described unit
Map on
sympbol Mapping unit Lage . -, Symbol
Ad Adler 3ilt lo@Mevesececceccccramecrorcrecaccccevecacccaccssrcrcsasavenanenne  1( .
Bo 3onn Silt loBMeeewemceccccccnrerarcrececesmerarecacccrmccmccccstcanm = z.
Bw  Zowdre Silty ClAye-eeeccccccamcecscemccccmccccmscccmcescassccececescemerans L2
Ca Talleway silt loMeveccceas B T T LD L vevesccancnas L3
s Ss1lins silt loMe-escececcecacoccccmocncaneans ceecmmmccccanana R L1
cr Jommerce silt loaMe-ecececcie-- cevmcsvecemccorseca - cerece———- P i
CS :anent Silt lom“------"-’-----.----OO--------------—----------—--------- 5
Cu lrevasse fine SAnNd-e~ececececccevcecccccccccccccecnencncecnccevcncecacccesaes 15
Cv CZ‘GV&SSG silt lom.------'---’-‘------------------—----0----------------.-- 16 -
Fm Falaya silt loaMl=ececcccccrconveccocccccncnncnccocnncccccces 15
Fs Filled land, silty--ec-ceccccccccccnacaa- R e D L T eI & 4
Fy Filled land, SaNdy-e-eeececccccccecccncrcnnccacocanconncracccccanncaacacnsnas 17
GaA Grenada silt loam, O to 2 percent SlopeS-eeweevecevecesccmccccececacacase~we 13
GaB  Jrenada silt loam, 2 to 5 percent Slopes---e-eoce-w- cmcmecemccemmce———— cmeee 19
GaB2 Crenada silt loam, 2 to 5 percent slopes, eroded-e-eveceecececccceccecacee= 1O
CaC Crenada silt loam, 5 to 8 percent slopes--c-ccecececacocacaa- ceemcencosesese 20
GaC3 Grenada silt loam, 5 to 8 percent slopes, severely erodede-e-emccacceves—as 2G
saD  “renada silt loam, £ to 12 percent slopes-----e--- R — cevenmne S |
GaD2 Crenada silt lcam, 8 to 12 percent slopes, eroded---eeemcccaca- ccecvevavess 21
gD3 Crenada complex, 5 to 12 percent slopes, severely eroded------- ccvmccacanan S
or Traded land, silty materi@lsS---c-cccrecmcmcaaccar e e e ccceccccccccmcccccan e
3s Jullied land, 3ilty¥-ccccecocacacacas Geeemmeeememeeemcmcsocemscerecemom—a—=. .2
He enry Silt loGMe-ceececmcccceconcana-" eeeccccecccrcccc e ana e e e —em———m .oz%
ib Theria silt loAmece-ccvcccecmcccnaaa e R T z3
Lb Levees and BOrrow PitSe-=ecccccccecccrceccccccncncnccnccancncccvacavcccccnaas 25
LcB Loring silt loam, 2 to 5 percent slopes---ec-e--- cemeccmeccsncmvecasnmcsccees 20
LoB2 Loring silt loam, 2 to 5 percent slopes, eroded-cceccceccca. —ceme= 27
LoC2 Loring silt loam, 5 to 8 percent slores, eroded-csececcocccvecncacacaancmee 2
LoD Loring silt loam, 8 to 12 percent SlopeS-c--ccecccecscavecovacancecacenanns 2
LoD2 Loring silt loam, 8 tc 12 percent slopes, eroded-c-cececcccccccacmcecnaanas 2
LoD3 Lcring silt loam, 5 to 12 percent slopes, severely ercded-----e-cecece-caca. 28
iMeB  lemphis silt lcam, 2 to 5 percent slopeS-«-cceccccecccccccacncnnccccccccass (Y
MeB2 Memphis silt loam, 2 to 5 percent slopes, eroded--~=eeeweccceccecccccncmanes U
MeC2 ilemphis silt loam, 5 to 8 percent slopes, erodede-evec-eccccccccmamccccccas 30
MeD2 ilemphis silt loam, 8 to 12 percent slopes, erodede-ecesceccsccacecnccrcas—es 11
MeD3 lMemphis silt loam, 5 to 12 percent slopes, severely erodedecececcceccccmve- 21
MeE lemphis silt loam, 12 to 20 percent slopeSeececceccmeccemcac- ~emmceccccmvesss 31
MeF3 lfemphis silt loam, 12 to 30 percent slopes, severely eroded--ce-coewo commm== 32
MeG  iemphis silt lcam, 30 to &5 percent slopes--c-eee- ceestccmssccmcscaaseane=s 32
Rb Robinsonville fine sandy loaMe~eececcccweccceccaccccmanccanaas U & |
Ran Robinsonville 83ilt loGMe-ccecececmncnncecanecnccnrcccnccccccncccconcenanss== 33
Sh Sharkey ClAYeeecssmcesesccraceccrerccascoromasenecaememnnmcsnaanccasnwaanene 33
SW Sw&mp --- lddaad e d et L L L Ll A L Al Al L DAL L EL I I I L B L L LY P UL L L bl 3!+
Tu Tunica Silty clayeeecccocccnccavccocecacecnacana cemmm—- eremceerearm———em e k1
Wv vaverly silt loame-ec-cccccanca-o cmvm—a B T T cmecca—- . ]
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R. Allan Freeze

Department of Geological Sciences
University of British Columbia
Vancouver, British Columbia .

John A.Cherry

Department of Earth Sciences -
University of Waterloo -
Waterico, Ontario 7

GROUNDWATER

Prentice-Hall, Inc.
Englewood Cliffs, New Jerssy 07632
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- Table 2.2 Range of Values of Hydraulic Conductivity
and Permeability

Unconsolidated k & g X X
Rocks d s 2
— epos {darcy) (cm?) (cmvs) (m/s) (qal/day/ft%)
l (105 (10'5 102 (l
- 10®
s Fro* pwo*tio pro
s - 10%
| l S Fi0® Fi107% 1072
2= - 104
§3 - ‘ S o L STo Y2 SETo W SR To 0t
ES 2 - 103
22 | g ko 107 k102 b0
g S8 i3 - 102
228 8' 1 F1078 Lo Fros
| d §;—’ - : - 10
&8y = F10™ 10 f10™ |07
385, "T 1
sEe2 s -2 - -5 2 T
§§§E§ g F10% 10" F107% Lo
gESSa = - 10™"
w) € 2 & L1032 10" Fio® Fio®
@ = I -4 -2 .7 9 I 1072
| had 107" =107 107" 10
g 2
$28 -3 a3 o8 | pi0 107
| | 253 107 F107¥ 107 Fio ;
2 g2 - 107¢ i
AR L10°¢ Lo Lo® b0 1
Q9| 3E
2850 - 107 i
§2§‘3 l -1077 F1073 k1079 L0712 1
Ssg? - 107" !
E’.? ' Lo~ L 10°'6 L oL 10~13 ;
.. ;
| [ o
Table 2.3 Conversion Factors for Permeability
and Hydraulic Conductivity Units
Permeability, 4* Hydraulic conductivity, X
cmi f12 darcy m/s ft/s U.S. gal/dey/tt?
cmi 1 1.08 ~ 10-? 1.01 .« 10% 9.80 v 102 3.22 2103 1.85 % 10°
f2 9.29 x 102 | 9.42 . 1010 9.1) ~ 109 2.99 x 10¢ 1.71 2 1012
darcy 9.87 x 10~9 1.06 x 10=11 | 9.66 » 10-¢ 317 x 1078 1.82 x 10!
mis 1.02 x 10-? 1.10 x 10-¢ 1.04 x {03 | 3.28 2.12 x 10¢
ft/s 3.11 x 10~¢ 3.35 x 10°7 3.15 x 10¢ J.0S x 10~ 1 6.46 x 103
U.S. gal/day/ft15.42 x 10-10 583 x 10~13 549 x 10-2 4.72 x 10~7 1.55 > 10-¢ 1

*To obtain & in f12, multiply k£ in cm? by 1.08 x 10-),




REFERENCE 11

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM
BVWST Project 52012.001
March 3, 1992
11:00 a.m.
Subject: Site-Specific geology & confining layer information

To: Dr. William S. Parks
Company: USGS Water Investigations
Phone No.: (901) 766-2977

Recorded by: Carter Helm

Since there exists no mention of hydraulic conductivity values for aguitards
in the Memphis area in Dr. Parks' publication Hydrogeology and Preliminary
Assessment of the Potential for Contamination of the Memphis {Aguifer in thg
Memphis Area, TN, [ asked Dr. Parks if the range 1.0 x 10™ to 1.0 x 10°
cm/sec is acceptable for the Jackson-Upper Claiborne clay confining unit. He
said it is highly variable but the estimation I extracted from Freeze and
Cherry appears to somewhat accurately describe the aquitard.
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B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

EPA BVWST Project 52009.012

Raines Road Drum Site BYWST File

Shelby County Private Wells October 21, 1991
10:40 a.m.

To: Barry Moore

Company: Shelby County Health Dept.

Phone No.: (901) 576-7741

Recorded by: Jancie Hatcher j‘k A 91

\©

He told me that there are probably private wells in the area, but
specific locations can't be pinpointed except with a house-to-house
survey. The entire area is served by a municipal water system, so
everyone has the potential for hook-ups to municipal water.
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Mr. Robert Morris
Environmental Engineer
United States
Environmental Protection Agency
Region IV
345 Courtland Street N.E.
Atlanta, Georgia 30365

Dear Mr. Morris:

The answers to the questions asked in your letter dated
November 15, 1990 to Fred Von Hofe are as follows:

Answer 1 »

There are 206,652 active connections served by Memphis Light, Gas
and Water (see attachment).

Answer 2

The water from all eight pumping stations is never at one time
blended together. However, at the boundaries of service areas of
individual pumping stations, the water could potentially blend:
for instance, water from Davis and Allen could blend. Alsc, the
boundaries of service areas of individual pumping stations may
shift slightly depending on the system demand. See attached map
of distribution system.

Answer #3

Private wells in the Memphis City limit would be regqulated by the
Memphis and Shelby County Health Department. I would suggest you
contact Mr. Barry Moore, Technical Specialist, Memphis and Shelby
County Health Department, 814 Jefferson, Memphis, Tennessee
38105, telephone number (901) 576-7741.

A 4

MBS
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Answer #4

The City of Memphis includes Whitehaven, the Memphis Airport, and
Parkway Village. Mempnis Light, Gas and Water serves Memphis and
all of Shelby County except the municipalities outside the city.

Answer #5

Memphis Light, Gas and Water sells water to Bartlett, Germantown,
and Lakeland within the county.

Answer $6

(a) Memphis Light, Gas and Water provides water to Memphis Park
Commission for golf course irrigation.

(b} Memphis Light, Gas and Water bottles Memphis water for
commercial sale. There are a number of food processing

plants in the Memphis area; a few examples would be
Smuckers, Ralston Purina, Kelloggs, Cargill, ADM and more.

If we can be of further assistance in your evaluation, please
contact me at (901) 320-3901.

Sincerely,

recn 1 LAl

ames Webb
Manager
Water Laboratory
mb
Attachments

cc: Fred vVon Hofe
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November 5, 1990

Mr. Charlie Stevens

EPA Region IV

345 Courtland Street N.E.
Atlanta, Georgia 30365

Dear Mr. Stevens:

Jordan English of Tennessee Division of Superfund located in
Jackson, Tennessee asked MLGW's Mr. 3illy Grimm to send you a
copy of "MLGW Water Production 1990." Please find enclosed the
requested document.

If I can be of further szssistance, please contact me at
(901)528-4197,

Sincerely,

W A%

Fred Von Hofe
water Research Engineer

mb
Enclosure

cc: Billy Grimm
R. McDanald
T. Whitlow
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@ E£XISTING ELEVATED STORAGE TANK]
© PROPOSED ELEVATED STONAGE TAMC

" PUMPING STATIONS

A-ALLEN
D-DAVIS
L-LICHTERMAN

M- MALLORY
MC- MECORD
MO - MORTON

P- PALMER

$- SHEAHAN -
SW- SHAW
$0- SOUTH

LIET STATIONS

‘0- ORGILL .

BR - BROOKS ROAD
C-CAPLEVILLE °

GR- GERMANTOWN . ROAD

HU - HOUSTON LEVEE ..

RP- ROCKY POINT =+ - ‘
Pl- PRESIDENT ISLAND - :
RA- ROSS ROAD - . i
S0- SHELBY DAIVE . .-~ .
PA-PARK AVENUE = .
WO-WALNUT GROVE " = 4'. |
PR - PISGAH ROAD oo
AM - ROSEMARK

" _ELEVATED STONAGE TANKS

F - FRAYSER
R-RALEIGH
Pl - PRESIDENT I1SLAND
C-CAPLEVILLE
HR -HOLMES ROAD
P,- PALMER .
EG-Egrer CENTRAL
B-BAKER ‘-
LW-LUCY ‘WOODSTOCK
CC - FARRIS -
RW: RAINEY
CH- CLOVERHAVEN
MR - MACON ROAD . ° :
S8 STONEBRIDGE !

HELPIIS LIGIIT,GAS, & WAIEN DIVISION
GELNERAL ENGHICERING oIviSton .
- PLANMING . section | . &
L F T

SYSTEM ENGLICERING DEPARTMENT |
DAAVIH BY, LP o
DATE 03 A1 /50 FIREY
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25 WELLS

HENIHIES LIGHT, GAS AND HATER DIVISIUN

SHEFIIAN
52A
548
S50
5’C
Sa
618
63A
20A
/1A
2R
74A
7GR

-~ . A A

ALLEN

101
102
103A
106A
107
108
109
110A
1118
tz
113
114
115
117
116
122
123
124
1258
126
127
126
130
136R

© 137

130

A o A A A ot o b B0

26 HELLS

McCORD
201
202
203A
204
205
206
20?7
208
209
210
215
21?7
210
219
220
221
222
232
233
235
251
252
255
269

ILICHTERMAN  DAVIS
301 401
303 403
304 404
305 - 414
306 415
307 416
308 417
30 4l8
311 419
312 420
e 421
a1? 422
e 424
319 425
320 m———-
321 14 HELLS
322
323
324
325
328
330
332

23 WELLS

- PRODUCTIOH HELLS It SERVICE

HOR TUN
601
602
603
613
6le
61?7
619
620
621
£32

LR T R e

1) HELLS

TOTAL FRODUCTION HELLS IN SERVICE 1.l

SHAK
702
706

710

222
723
724
723
751
755
761

10 HELLS

LNG PHLMER
521 506,
522 507
TEmamASTr 500
2 NELLS 504
4 HELLS




MEMPEIS LIGHT, GAS AND WATER DIVISION
CITY OF MEMPEIS
AVERAGE DAILY PUMPAGE TC SYSTEM
AND
PERSONS PER CITY CONNECTION
Por Years Ending December 31

Average Total - No. of

Pumpage No. of Connections Active Persons

To System City Active % Increase City Per Cit
Year . MGD Population* Connecticons Annually Cannections Connecz:
1983 122.33 638,000 197,938 1.1 186,780 3.41
1984 124.84 635,000 201,791 1.95 188,671 3.36
1985 129.20 635,000 202,386 0.29 187,373 3.39
1986 133.40 632,000 203,913 0.75 187,258 3.37
1987 132.50 635,000 204,767 0.42 167,396 3.39
1988 137.20 639,000 205,749 0.48 184,151 3.47
1989 133.40 639,000 206,652 0.43 186,881 3.42

*Acquired frcm Health Dept. - Statistical Services

77
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REFERENCE 17
veEPAR I miT o THE ARMY
MEMPHIS DISTRICT. CORRS OF ENGINEERS
8-202 CLIFFORD DAVIS FEDERAL BUILDING

2 167 N. MID-AMERICA MALL
[ Repiy o MEMPHIS, TENNESSEE 38103-1894

Attention of: .
April 1, 1992

Engineering Division
Hydraulics and Hydrology Branch

Ms. Laura J. Morrisson, Project Scientist

B & V Waste Science & Technology Corporation
1117 Perimeter Center West, Suite W-212
Atlanta, Georgia 30338

Dear Ms. Morrisson:

Reference is made to your letter dated March 25, 1992, and
follow-up telephone conversation with Ms. Jancie Hatcher on
March 31, 1992, inquiring about water flow information in the

Memphis, Tennessee, area.

Please find enclosed the following discharge data for 1990 at
Corps of Engineers' gaging locations:

a. Mississippi River at Memphis, Tennessee, River Mile 734.4
b. Loosahatchie River at Brunswick, Tennessee, River Mile

25.3
c. Wolf River at Raleigh, Tennessee, River Mile 9.4

Also enclosed are discharge data for USGS gaging locations
from October, 1989, to September, 1990:

a. Nonconnah Creek near Germantown, Tennessee, River Mile

17.3 -
b. Wolf River at Walnut Grove Road at Memphis, Tennessee,

River Mile 15.4
c. Loosahatchie River near Arlington, Tennessee, River Mile

30.4

If we can be of further assistance, please feel free to
contact us.

Sincerely,

Dewegt . es
Chief, aulics and Hydrology Branch
Enclosures
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WOLF RIVER BASIN 179
07031680 WOLF RIVER AT WALNUT GROVE ROAD AT MEMPHIS, TN

LOCATION.--Lat 35°07’58", loog 89°31°18", Shelby County, Bydrologic Unit 08010210, on right bank at upstream end
of bridge on malnut Grove foad, 0.5 mi east of Interstate Highway 240, and at amile 15.4.

DRAIMAGE AREA.--709 mi?,

PERIOD QF RECORD.--COctober 1869 to current ysar,
Oct. 1978 to Sept. 1588 "at Germantowm™.

GAGE.--Water-stage recorder. Datum of gage is 225.82 £t above National Geodetic Vertical Datum of 192%. Prior
to Apr. 21, 1985 water-stage recorder at sits 2.1 mi upstresm at datum §.94 Lt bigher.

Periodic observations of water temperaturs and specific conductance are published {n

rior to September 1877 published as “near Germantown” and

REMARKS . --Recorda poorx.
this Zeport as miscellanecus wacer quality data.

AVERAGE DISCHARGE.--21 years, 1,023 ££3/s, 19.59 in/yr.

EXTREMES FOR PERICO CF m.--uumgn diacharge, 33,400 te3 /s, Mar. 14, 1973, gage height, 27.98 ft, aite and
datum then in use; minimms, 184 £t /s, Oct. 8, 9, 12, 13, 1987.

EXTREMES FOR CURRENT YEAR,.--Peak discharges greater than base discharge of 7,000 tt’ls and maximum (*):

Dischacge Gage height Dlael?:;o Gage height
Date Tize (2L~ /3) (£e) Date Time (Le%/3) (€4 3]
Feb. 3 Unknown  *19,300 .22.92 May 20 1243 7,160 14.78

Minimum dischacge, 251 tr.’ls. Sept. 1-3.
DISCEARGE, CUBIC FIET PER SECOND, WATER YEAR OCTOBER 1988 TO SEFTEMBER 1990

MEAN VALUES

DAY ocT ov 0EC JAN FEB MAR AFR MAY JuM JUL AUG SE?
1 9368 77 495 02400 1870 721 750 04100 700 92 291 253

2 931 377 470 «2130 3090 5§80 697 4000 570 388 282 251

3 807 370 458 «1700 08430 698 634 3710 «680 372 284 271

4 710 373 438 1960 ell800 691 618 3440 830 383 280 258

S 728 383 430 e1510 17300 661 608 3120 ello0 338 2802 261

8 757 403 440 01410 13300 684 1210 2730 930 313 282 257

7 687 403 417 01310 6680 762 1120 1990 850 317 280 257

8 583 1950 411 01220 1880 4710 343 1290 «5680 320 277 202

$ 514 1040 425 1020 2870 3510 743 as87 0590 319 274 283
10 (11 1030 445 882 5780 3730 697 725 0570 23 273 186
11 440 933 443 781 6820 3080 700 824 550 47 271 283
12 421 740 433 637 6460 2460 867 612 0540 87 288 10
13 12 598 442 0588 4380 1930 603 811 530 432 337 408
14 407 556 452 540 2910 14680 573 633 0522 A72 318 328
15 403 564 439 533 4020 J840 582 611 0520 448 329 2
18 991 537 430 518 4280 2380 61 617 «810 389 318 27
17 2810 194 403 623 240 2440 1080 788 0620 74 318 28
18 1370 §27 88 1120 2200 2820 1300 808 0550 349 3089 318
19 1070 #3530 410 1020 1340 2820 1170 911 «530 343 299 308
20 824 080 s06 1140 1q10 1860 §03 3220 0520 334 88 308
21 a1 (T3} ] 0199 1110 804 1270 2730 4020 0522 321 283 318
22 631 «490 0291 1100 1320 908 2380 4790 360 338 227 338
23 11 «490 0392 900 1520 744 2610 4730 2380 78 N 343
24 338 «740 397 800 1420 831 2470 040 330 384 288 344
23 498 770 0389 733 1270 808 2200 Jie0 80 411 28 330
28 47 580 303 0872 1080 s81 1600 24030 470 378 238 70
27 0435 0640 0383 800 923 578 «l780 1710 0480 352 237 197
28 e4ls o610 0387 802 % 578 02600 1230 438 337 237 388
29 0403 393 an 23780 Rl 388 3330 981 422 321 137 129
30 380 532 2200 02440 e 1310 04000 718 404 s 238 s
23 87 -—- 02230 02480 haad 974 bt (L 5] b 2968 238 -
TOTAL 21732 19683 18733 38417 123180 50731 41082 65839 17998 11388 8781 8432
MEAN 702 638 340 1239 4399 1638 1393 2124 600 367 283 314
MAX 2810 193¢ 2230 3780 17300 4710 4000 220 1100 597 37 410
MIN 87 70 89 £31 ) 91 578 o1 611 404 298 238 231
CFSM .99 .83 .78 1.78 6.20 2. 1.9 3.00 .83 .32 .40 AL
In. 1.14 1.03 .98 2.02 6.48 ‘2.88 2.20 3.43 .34 .80 A8 A8

CAL YR 1989 TOTAL 560214 MEAN 1535 MAX 14000 MIN 350 CrsM 2.18 IN. 29.39
WIR YR 1990 TOTAL 423796 MEAN 1167 MAX 17300 MIN 251 CIr=M 1.85 1IN, 22.34

o Estimated



LOOSAHATCEIE RIVER BASIN
07030240 LOOSARATCEIE RIVER NEAR ARLINGTON, TN

' LOCATION.--Lat 35°18737~, long 69°38'23", Shelby County, Bydrologie Unit 08010209, on left bank 20 ft downstrean
from bridge on U.S. Highways 70 and 79, 1.5 24 upstress f{rom Besver Creek, 1.5 mi nortbeast of Arlington, angd

st mile J30.4.
~RAIRAGE AREA.--262 @i~ .

2£RI0D OF RECORD.--October 1969 to current year.
Datum of the gage is 246,43 ft above Hational Geodetic Vertical Datusm of 1928,

specific conductance are published in

178

GAGE.-~HWater-stage rescordez.

REMARKS .--Records poor. Periodic cbservations of water taxperasturs and
this report as misceilanecus water qu-uzyvdlt-l.

AVERAGE DISCEARGE.--21 years, 378 ttsll. 19.59 in/yr.
EXTRRES (FOR PERIOD OF RECORD.--Maximm discharge, 27,400 £t3/s, Dec. 25, 1987, gage beight, 25.27 ft: Dinizem,

66 gL~ /s, Apz. 6, 7, 1974,
EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base dischargse of 5,500 tt.’lu and saxigam (*):
Discharge Gage height Dischacge Gage height

Date Time (£e2 /) (L£L) Date Time (£2°/3) (£e)
Nov. & 0900 5,850 12.18 Feb, 15 2400 5,330 16.52
Jan. 28 Unkaown Unknown Unknown Maz. 8 1200 7,360 17.66
Feb. & Unkoown *14,500 *22.11 Ape. 21 1318 5,540 17.59
Feb. 10 Unknown Ucknown Unknown

Minisnms discharge, 97 tt"ll. several days.
DISCEARGE, CUBIC FEET PER SECOND, WATIR &AR OCTOBER 1989 TO SEFTEMBER 1590

MEAR VAL

DAY ocT Nov DEC AN FEB MAR AFR MAY JuN JUL AUG SEP
1 534 126 118 486 273 3383 172 238 «150 107 101 87

2 223 124 113 232 400 360 168 1680 a130 105 0l 97

3 163 123 111 197 8900 348 183 9351 0400 105 101 97

4 146 123 110 1120 el2000 328 140 498 0220 103 101 Q8

3 141 123 110 403 02330 16 134 190 170 100 101 -1 ]

8 132 138 110 218 820 Ji2 223 173 *145 100 101 98

7 134 304 114 172 5634 320 232 170 o140 100 pY-2% 08

8 13 5320 114 188 564 4840 159 168 135 99 101 98

9 130 2200 112 157 947 2810 148 153 0132 29 101 98
10 128 39 110 141 6700 599 152 143 0129 99 10 102
11 126 211 108 132 02330 308 178 147 128 103 101 129
12 128 176 108 125 732 308 15 178 127 140 101 108
13 124 184 103 1127 343 597 140 183 125 157 102 102
14 124 159 104 118 A58 27 138 141 0122 117 102 100
13 123 169 103 115 2900 3340 138 129 *121 108 102 103
18 304 182 100 113 4630 1550 138 138 s120 108 102 100
17 2310 152 100 302 1100 427 1140 185 118 104 102 98
18 343 162 100 943 378 298 91 170 118 103 102 (1]
19 199 137 100 380 493 243 241 183 o117 104 102 s
20 120 138 101 300 428 212 188 3570 ol16 104 102 8
21 134 133 100 23 86 198 3520 1600 ell4 103 101 99
22 148 327 97 183 1720 189 3140 0700 +180 103 100 100
23 141 490 97 152 856 182 528 400 130 103 100 99
24 138 182 97 137 513 178 248 0230 o119 102 100 97
23 134 133 97 144 ‘08 170 203 217 o112 102 90 97
28 131 140 89 126 375 183 181 193 o112 102 9 97
2?7 130 133 29 114 362 160 328 187 oll1 102 9 97
28 128 127 98 348 352 138 5370 182 ¢110 102 (1] 97
28 127 118 108 3910 et 183 2380 162 109 102 98 97
Jo 127 117 898 01310 b 734 kL) 161 108 102 88 97
n 127 - 2180 as2 R 278 b e143 —— 102 97 bt
TOTAL 7300 12339 5918 13275 57781 21027 21428 13539 4169 3288 3118 2992
MEAN 2338 418 191 428 2064 578 714 437 139 106 101 8.7
MAX 2310 5320 2180 3910 12000 840 3370 3570 400 157 102 129
MR 123 117 97 113 273 138 134 138 108 9 97 97
crsM .80 1.80 .2 1.83 7.88 2.39 2.73 1.87 .33 .40 .38 .38
Ix. 1.04 1.78 .84 1.08 8.20 2.99 3.08 1.93 .59 A7 K1) .42

CAL YR 1989 TOTAL 227119 MEAN 622 MAX 13000 MIN 84 CTSM 2.37 IN. 32.28
WIR YR 1990 TOTAL 166389 MEAN 456 MAX 12000 MIN 97 CFSM 1.74 IN. 23.82

¢ Estimated
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DAILY DISCHARCE FOR 1990
MISSISSIPPI RIVER AT MEMPMIS. TENN.

COMPUTED DAILY DISCHARGE N THOUSAND CUBIC FEET PER SECOND

L ANV ) [TV Y PRV [V RV DRV

LY R

~WB NN

DAY JAN FER MAR APR MAY AN AR A SEp ocT NOV DEC
H 194 401 1120 bbé 339 1113 214 432 409 238 433 328
2 203 621 1102 443 17 1106 654 422 408 249 422 338
3 2 564 1068 518 497 1103 439 406 407 240 394 %3
4 270 713 1010 - 1] 483 1106 614 409 40} 3 57 372
-] 349 766 922 S97 483 1109 92 419 392 2 2 38
'y 443 830 g14 134 496 1101 77 406 - ary 223 2 406
7 27 883 722 303 311 1094 560 bey ] . 368 2 279 431
8 s11 928 483 481 41 1088 342 399 343 240 272 503
9 6542 963 &76 444 601 1060 S24 39S 364 252 273 336
10 638 992 543 432 433 1036 314 402 362 < 276 320
11 561 1003 609 439 &89 1010 910 410 392 < 2793 LEH
12 548 1009 S 433 683 97 St 413 330 249 279 340
13 619 1018 <80 444 b464 947 507 406 52 < 209 519
14 80 1017 372 464 633 908 S04 289 241 301 209 482
13 37 1029 cas 487 &1 869 209 3zs 321 a1 319 444
1Y 04 1093 507 s07 404 832 S16 3564 207 312 337 407
1?7 483 1068 423 29 418 794 2t 352 303 32t 347 -]
18 a7 1083 4354 252 5460 743 333 340 300 243 3%4 28s
19 149 1103 723 244 743 588 <93 334 293 3”7 3s1 398
2 418 1129 796 s 830 653 374 32% 289 298 244 428
44 403 1141 a32 373 933 449 s82 318 283 410 333 s74
22 428 1194 eee 396 990 470 a7 316 281 411 313 708
23 483 1193 N7 332 1037 676 saz 323 289 400 <90 812
24 39 1130 729 31 1074 474 377 341 287 392 299 911
29 a3 1142 23 316 110Q 473 Sé1 363 281 93 <286 972
28 414 113¢ 912 27 1116 &79 543 28¢ 273 401 289 1024
27 629 1126 ess 333 1121 682 334 411 2 413 by ] 1078
<8 827 1124 841 332 1120 488 333 423 248 422 ns 1121
29 634 778 b7-¥ Y 1118 589 sa7 420 267 427 220 1166
20 630 722 360 1136 680 310 429 244 49 321 1198
i 413 691 1112 494 423 433 1232
REAN 209 983 788 330 771 8469 333 384 327 32 319 433
nAxz s61 1198 1120 bbb 1121 1113 449 4952 4Q9 433 433 1232
niN 196 601 72 433 482 549 494 R} 7Y 254 229 272 323
TOTAL DISCHARCE FOR YEAR WAS 11827 MEAN DISCHARGE FOR YEAR WAS a0
MAXIMUM DISCHARCE WAS 1,242,243 CFS ON DEC. 31.

RMINIMUN DISCHARGE WAS 194,160 CFS ON JAN.

1.
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LOCATION. LAT. 33-07-22.

MISSISSIPPI RIVER AT MEMPMIS,

DOWNSTREAM FROM HARAKAN BRIDGE.

CAGE.

427 WEST ILLINQIS AVENUVE.

DRAINAGE AREA (REVISED).
WATER REFERENCE PLANE. MINUS 2. 6 FEET ON GAGE.

CENERAL INFORMATION.

LONG. 90-04-36.

MILE 734. 4,

928, 700 SQUARE MILES.

DAILY STAGES FOR 1990

TENN,

APPROXIMATELY EIGNTEEN HUNDRED FEET

BANKFULL STAGE, 234 FEET. Low
THE AVERAGE RELATION BETWEEN BEALE STREET CAGE :

AUTOMATIC RECORDER ON SOUTHWEST CORNER OF AMERICAN COMMERCIAL LIGUID TERMINAL OIL DOCX AT P ‘i'

AND CAGE NEAR BRIDGE 1S A STRAJGHT LINE YIELDING STAGES ON THE BRIDCE GACK THE SAME AT IERD
STAGE., AND 1. é FERET LOWER AT THE 30 FOOT STAGE.

RECORDS AVAILABLE. STACE., OCT.
CEODLOGICAL SURVEY.

DEC.

SERVICE STACES FROM DEC.

1934 TO SEPT.

1890 TO AUG.
1934 TO CACK AT BITE 1.000 FEET DOLNSTREAM. )
MEASURED DISCHARGE. INTERMITTENTLY FROM 1882 TQ 1704,

1951 AND OCT.

1933 TO DATE. ALSO IN REPORTS OF THE CEOLOCICAL SURVEY.

EXTREMES. HIGHEST,

23, 1938 (STACE, 0.0).

DAILY EIGHT A. M. STAGE IN FEET

DAY JAN FEB
H -3. 4 16. 9
2 -2.9 17.%
3 -1.9 18.1
4 0.7 19.7
-] 4.4 <1.0
& 8.6 22.7
7 11.9 4.1
8 14. 4 . 2
9 19.9 25,3

10 16.3 2.9
14 16. 6 7.3
12 186.8 27.3
13 19.7 27.8
14 14. 6 22.9
tE-] 13.2 20.1
16 a. 28.9
17 11. 6 29. 1
18 11.@ 2.3
19 10.0 29.8
20 8.8 30.2
23 z.® 30. 6
22 8.6 31.0
3 11.1 .2
24 13. 4 1.3
23 1. 2 1.2
26 146. 3 3.3
&7 16. 9 3.3
28 17.3 31.1
29 17.7

20 17. 6

33 17.2

MEAN 11.38 26.8%
MAX. 17.7 31.3
MIN ~3. 4 16.9

HICHEST GTAGE WAS 33. 43 ONM DEC 3J1.

MAR

3.8
30. 6
29.9
28.7
4. &

3.9
21.2
19. %
19.3
19.2

16. 9
16. 2
13.7
15.2
13.2

16.1
16. &
17. 2
19.3
21.4

=2.v
23.8
24. 9
24.0

- 24.9

24.7
24.2
22
21. 6
20.2
19.0

THE FOLLOWING REFER Om.Y

21.73% 20. 98

a.¢
15,2

46.7 FEET ON FEB.
MAXIMM, 2,020,000 CFS WAS MEASURED ON FEB. 7.

APR

18.3
17. 6
16. 8
18,7
14. 8

14,1
13.1
12. 1
13. 4
10,9

10. 8
10. ¢
10. &
11. 4
12.1

12. 4
12.2
14.3
14. 89
13.9

13. 4
15.2
14.3
1.6
13. 6

14.0
14.3
14. 9
13.9
13. 4

13.87

18.2
10.1

LOWEST STAGE WAS =] 46 ON JAN 1.

10,

RAY

14.7
13. 9
13.2
12.3
12.3

12. 6
13. 2
14.0
16. 1
18.2

19.4
19.7
19.1
18.2
17.2

16.8
17.8
18.1
20. 4
23. 4

25. 4
26.9
28.1
29.8
29.9

30.2
30.3
30.3
30.3
J0.2
30.2

0.3
12.3

1937.

LOWEST,
1937 (STAGE. 48.3).
CAGE 1ERO.
<UN YU AUG
20.2 18. 4 11.3
20.2 18.3 9.9
30. 4 17. 6 9.0
30.8 17.0 9.0
30.7 14.3 9. 4
20. 4 15.9 ?.1
30. 4 15.9 8.6
30.1 14. 9 8. 4
9.5 14. 4 8.2
9.0 12. 9 a9
<|.3 13. 8.8
<7.6 13.3 9.0
6.7 13.3 9.8
256.0 12.9 7.8
3.1 12.0 7.2
24.3 13.2 s. 6
23. 4 13. 2 3.9
2.1 13. 4 3.3
20.9 14.0 S. 3
19.2 14. & 4.8
18. 8 14. 8 4. 4
19.3 14, 9 . 4.3
19.2 14.8 4. &
18. ¢ 14. 6 S. 6
18. 9 140 6. &
18. 4 13.7 7.3
18. 4 132.8 8.3
18.7 13. 4 8.9
19. ¢ 12. 6 9.2
18.7 13.3 9.2
12. 4 9.0

TO READINCS APPEARING IN
7. &9

24. 43
30.8
18. 4

14, 91

18. 4

12. 4

v,

11.
4,

1952 TO DATE IN REPORTS OF U.S.
1934 TO DATE IN REPORTS OF THE NATJONAL WEATHER SERVICE. (WEATHER .
1932 REFER TO BEALE ST. CAGE. AND FROM SEPT. 1932 TO DEC. .
SINCE 1950 IN REPORTS OF THE CORPS OF ENCINEERS. 2
AND 1932 TO DATE. DAILY DISCHARGE., JAN.

MINUS 10.70 FEET ON JA. 10 AND 11, 1986.
MINIMUM, 78.000 CFS DN AUC.

3
3

163. 91 FEET. N.C.V.D. OF 1929

SEP acT NOV DEC B
e
. 14
8.3 .6 96 3.8 2 '
8.1 1.2 9.1 4. S g 5
8.2 0.6 8.1 5.9 ¢ R
7.9 0.6 58 68 K - X
7.8 0.0 47 7.0 e o
7.0 -0.4 31 7.8 -
64 0.9 2.3 9.8 g f
a2 0.6 1.9 12.2 ‘e
6.3 1.8 1.9 12. 6 ‘.
8.3 2.2 2.0 14.9 2
s. 8 as 1.9 14. 8 Iy
S. é 2.8 2.0 14,2 .
sy 37 2.2 13.7 AP
s, 44 2.7 12. 4 4
as 5.0 2.6 10. 8 34
3.6 49 4.6 9.2
2.4 s. 1 .1 7.8 i
a4 5.0 s. 9 7.7 B 3
2.0 7.3 s.3 5.3 -
2.8 8.4 49 9.4 3
2.8 9.0 4.3 14. 4
2.3 9.0 3.3 19.0
2.6 8.9 2.1 21.9 baL
2.8 7.9 1.7 24.7 o
29 7.8 1.3 26.2 N
21 8.0 .2 27.4 s
1.8 8.9 1.7 28.7 .
1.0 8.0 2.8 209 -
1.9 9.0 3.3  30.8 19
1.9 9.1 38 5.3 .
2 321 (Y-
THE TABLE ASOVE. A
4. 80 4.92 3.74 15.48 >
8.3 9.2 9.6 323 5
1.8 -~0.9 1.2 2.8 -

ety (o

T
. .

b4

OIS ik oy

{2
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GEUON -

JAMN FE3
A3
783
2
10100
n
283

COMPUTED DAILY DISCHARGE IN CUBIC FEET PER SECOND

LOOSARATCHIE RIVER AT BRUNBWICK. TENN.

DAILY DISCHARGE FOR

MAR APR MAY
438
N9
432

201

270
2173

1043
168

A=NG RECORD.

YEARLY RECORD INCOMPLETE.

YUN

KA.

140

128

1990

AUS

119
123

123

12

SEP

S 1312

116

ocT NOV
79
128
220
109
142
100

DISCHARGE VALUES SHOWN ARE ACTUAL DISCHARGE OSERVATIONS.

”

DEC

343
7034




DAILY STACES FOR 1990

LOOSAHATCHIE RIVER AT BRUNSWICK. TENN.

LOCATION. LAT. 33-16-92, LONG. 89~45-50. MILE 25.3. HICHWAY BRIDGE ABOUT A NMILE NORTH OF
BRUNSWICK. THE MOUTH OF LOGSAMATCHIE RIVER 1S 740.6 MILES UPSTREAM ON THE MISSISSIPPI RIVER

FROM HEAD OF PASSES. .
CAGE. STAGE DETERMINED FROM MARX ON CUARDRAIL ON UPSTREAM SIDE OF BRIDCE.

CENERAL INFORMATION. DRAINAGE AREA. 506 SGUARE NMILES. DBANKFULL STACE. 21 FEET. DUE TD CHAMEL
IMPROVEMENTS IN 1976, USING AN AUTOMATIC RECORDER ON THIS BRIDGE BECAME IMPRACTICAL.

RECORDS AVAILABLE. STAGE, JAN. 12, 1939, TO JUN. 28. 1974. STACES PUBLISHED FROM JUN. 28. 1976, TO
DATE ARE MEAN STACES FOR TIME OF DISCHARGE OBSERVATION. COMPUTED DAILY DISCHARCE, 1939 TO JUN.
28. 1974, DISCHARGE VALUES FROM JUM. 28. 19784 TO DATE ARE ACTUAL DISCHARGE OBSERVATIONS.

EXTREMES. HICHEST., 28.9 FEET., FROM WATERMARK., IN JAN. 193S. LOWEST ORSERVED STACE., 4.0! FEET ON
AUG 1S, 1988. NMAXIMM, 39,700 CFS OBSERVED ON JAN. 9. 1944 (STAGE, 23.8). DISCMARGE NOT
DETERMINED FOR RECORD MICH STAGE. MINIMUM, 46 CFS COMPUTED FOR JMAL. 14, 1944, AND SUBSEQUENT

DAYS.

DAILY EICHT A. M. STAGE IN FEET CAGE ZERQ, 227.23 FEET, N.C.V.D. OF 1929

DAY VAN FER MAR APR NMAY JUN AR AUG SEP ocT NOV DEC
1 A A I A 5.7 A A A A A A A
2 0 A A A A A A A A A A A
3 A A A A A A A A A 4.3 A A
s A A A A A A A A A A A A
5 A A A A A A A A A A A A
s A 7.1 A A A A A 4.3 A A 4.2 A
7 A A A A 48 A A A A A A A
-] A A A A A A A 4.3 A A A A
? A A A A A A 4.2 A A 49 A A
10 A A A A A A A A 4.3 A A A
13 A A A A A A A A A A A A
12 A A 5.3 A A A A A A A A A
13 A 5.8 A A A A A A A A A A
14 A A A A 4.6 A A A A A A A 3
13 A A A A A A A A A A A A -
16 A 19.7 A 44 A A A A A A A A K 2
17 4.2 A A A A A A A A A A 4.7 <
18 A A A A A A A A 4.3 A A A ..
19 A A A A A A A A A A A 18.3 - J
20 A A A A A A A A A A A A 9
-
21 A 4.8 A A 12. 8 A A A A A A A . 3
= A A A A A A A A A A A A N
Fa] A A A 7.1 A A 4.3 A A A A A 3 .
24 A A A A A A A - 4.3 A A A A : 3y
23 A A A A A A A A A 4.3 A A
28 44 A A A A A A A A A 4.3 A g
az A A A A A A A 4.3 A A A A - N
28 A A A A A A A A A A A 4
F A A A 4.9 A A A A 4.3 A A %
20 A A A A A A A d
a . ;
THE FOLLOWING REFER ONLY TO READINCS APPEARING IN THE TABLE ABOVE -3 ]
MEAN ’ 3
MAX. - ‘
MIN N
A-NO RECORD. 4

YEARLY RECORD INCOMPLETE.
STAOES SHOWN ARE NMEAN STACES FOR TIME OF DISCRARGE OBSERVATIONS.
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DAY

G AN

V0N

vAN

2117
1923
23

1761

1612
1448
1244
1102

254
1332
1167
1146

11048

438

1320
3127
2981
2944

FEB

2297
7201
11368
12538
13193

16073

4093
4899
a384

8394
84631
5849

9433

6079
9564
2599
1982
1479

1041
1304

1341.

1931
1498

1419

1397
1336

3300
1041

HAR

1330
1209
1122
1013

9%’

747
807
3026
2706
3300

3183
J044
23832
2124
5202

J118
3168
2294

<100
1932

2378
2067

APR

1744
897
1849
1802
1734

1723

713
14610
2120

3818

MAXIFAM DISCHARCE WAS 17,938 CFS ON FEI. 6.
MINIMANY DISCHARGE WAS NOT DETERMINED.

DAILY DISCHARGE FOR 1[990

WOLF RIVER AT RALEICH. TENN

nAY
4371
4310
4179
3930
3731

2237
2090

794

1183
3870

3492
4894
4786
4023

2609
2146

1413
220

AN

937

1203
62
817
487

AL

A77

217
a1

309

301
301

SEP aer
1292
1628
1008
932

288

Ca18

341

302
3ea
371
3s8
344
224

383

476

DEC

333
429

1403
4020
44673
3833

12290
13994
13312
10339

4738

4990
3347
4603
4072
3647
398



92 DAILY STACES FOR 1990 -

WOLF RIVER AT RALEIGH, TENN.

LOCATION. LAT. 33-12-08, LONG. 89~33-24. MILE 9. 4. AUSTIN PEAY HIGHWAY BRIDCE. THE MOUTH OF WOLF
RIVER 1S 738. 6 NILES UPSTREAM ON THE NISSISSIPP! RIVER FROM HEAD OF PASSES.

CAGE. AUTOMATIC RECORDER ON ERIDGE.

CENERAL INFORMATION. LCRAINAGE AREA., 770 SQUARE MILES.
AFFECTED BY BACKWATER DURING HICH MISSISSIPPI RIVER STACGES.
1962 DUE TO CHANNEL ENLARGEMENT AND REAL ICNMENT OPERATIONS.

RECORDS AVAILABLE. STACE. MAY 12, 31936, TO DATE. PRIOR TO NOV. 22,
DOWNSTREAM. COMPUTED DAILY DISCHARGE. 1936 TO DATE.

EXTREMES. HICGHEST, 22.72 FEET. FROM WATERMARK. ON JAN. 20, 193S. LOWEST, MINUS S.93 FEET ON OCT.
DISCHARCE NOT DETERMINED

19, 1963, nmAXIMUM. 41,400 CFS COMPUTED FOR JAN. 9. 1946 (STACE 20.4).
FOR RECORD HICH STACE. NMINIMUM., NO FLOW FROM JAN. 30 TD FEB. 9. 1937, DECAUSE OF DACANATER

BANMFRLL STAGE, 12 FEET. DISCHARGE IS
RIVER CONDITIONS MAVE CHANGED SINCE

1940, CASE WAS 700 FEET

DAILY EICHT A. M STACE IN FEET CACE 2ERQ, 217.22 FEET. N.S.V.D. OF 1929
DAY JAN FER HAR APR HAY JUN JUL AUG o4 ocT NOV 0EC
1 0.1 0.9 0.7 £ 0.3 3.2 A A -3.3 A A A A
2 0.3 7.3 0.3 E 0.0 2.8 A A E -3.3 A A A A

2 -0. 4 8.2 .4 E 00 2.1 A A E -3.4 A -3. 6 A 0.3
4 0.9 .1 -0.3 E-0.1¢ 2.7 A A € -3.4 A 0.9 A A
S -0. 4 10.8 -0.6 € -0.2 2.3 A A € -3. 4 A -0.8 -3, A
] ~0.9 12.9 -1.2 0.3 2.1 A A -3. 4 A E -1.0 A A
7 ~0.0 6. & -3 A 1.3 A A -3. 4 A A A A
8 ~0.9 3.3 4.8 A 0.2 A A =-3. 4 A A A A
9 ~1. 4 2.3 1.8 A 0.0 A -3.2 A A A A A
10 A 8.3 2.3 A A A A A -3. 4 A A A
1 A 67 2.0 A A -1. A A -3. 4 A A -3.0
12 A 7.3 1.7 A A A A A -3.3 A A -2.0
13 A 3.9 1.2 A A A A A A A A A
14 A Lo 0.2 A 2.1 A A A A A ~2. A
13 A 3.4 3.3 A A A A A A A A A
16 A 6.2 1.7 -2.9 A A A A A A A A
17 -2.7 3.2 1. é 0.9 A A A A A A A -1.8
18 . 8 223 1.8 0.3 A -2.9 A A -3.9 A A 1
19 -1. 4 1.6 .9 A -2.0 A A A L A A 0.6
20 -1.2 1.2 1.0 A .1 A A ~3. 4 A A A 3.9
21 -1.4 0.8 0.8 0.2 1.1 A A E ~3. 4 A A A .9
2 A 1.4 0.2 1.0 4.1 -0.1 A E-~33 A A A 2.7
2 A 1. 4 A 1.8 4.2 E =82 -2.9 E -39 A A A .9
24 A 1.4 A 1.2 3.3 E-17 A ~3. 3 A A A 8.2
23 A .3 A 1.0 2.8 € -2.1 A A A -3.2 A 3.4
25 -2.9 1.0 A 0.3 21 ~2. 8 A A A E -3.2 -3. 4.9
24 -2.0 0.9 A 0.3 1.8 A A A A E -3.3 A 4.0
20 -1. 4 0.7 A S. 6 1.7 A A A A E ~3.3 A 4.0
22 4.6 A 1.6 1.4 A A A A ~3. 4 A 3.0
20 1.1 1.4 2.4 ~0.4 A A A A A A 3.0
b H 1.4 0.3 A A A A 3.2
THE FOLLOWING REFER ONLY TO READINGS APPEARING IN THE TABLE ABOVE.
MEAN 4. 40
NAX. 129
MIN 0.3
A= NO RECORD.
E- ESTIMATED.

HIGHEST STAGE NAS 12. 50 ON FEB. 6.
LOWEST STACE WAS NOT DETERMINED.



NONCONMAR CREFX BASIN 183
07032200 NONCOMNAR CREPX NEAR GERMANTOW, TH
erpon a1 e AT Sl S e P Sl 0 Y
DRAIMAGE AREA.--68.2 2.

or !lmn.--OceuLml. low-flow messursments,
GCetober 1983 to cuszent Year.

REVISED RECORDS . =-HRO TN-74-1: Drainage sres, WRD T¥-67-1 (P).
¢ above Naticnal Geodetis Vertical Datum of 1828 (lavels

water years 1838-1964, 1988; October 1968 to May 1983,

GAGE.--Hatez-stage recordez. Datum of gage is 262.92 ¢
by Soil Conservation Secvice).

REMARKS, --Records fair. Periodic observations of watex temperature are published in this repozt as

aiscellanecus watars quality data.

AVERAGE DISCBARGE.--20 years (water Yyears 197

EXTREMES FOR FERIGD OF RECORD. --Maximms discharge, 13,100 23 /s, July 2, 1989,
gage height 27.11 £&, Max. 12, 1973; no Llow st Limes mOSt years.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base dischargs of 3,

0-84, 1986-90), 107 £e3/s, 21.29 in/yE.
gage beight 24.23 fr, saximm

700 ££3/s and maximm (*):

Dischasge Gage height Mlchr:;o Gage height
Date Time (gL~ /s) (%) Date Time (Ze=/s) (!t.!‘Il
Oct. 186 2143 5,910 16,62 Mar. 13 Onknowa Unknowa Onknown
Feb, 3 Unknown *Unknowa *Unknown Ape. 21 0813 5,070 15.41
Feb. 10 Unknown Unknowa Unknown Apz. 28 0230 4,260 14.17
Feb. 13 2343 4,830 15.03 May 20 0843 8,730 17.79
Maz. 8 Uaknown Unknowo Unknown )

uintman dischbarge. .01 ex3/s, Sept. 28, 29, 30.
DISCHARGE, CUBIC TEZT PER SECOND, HATER YEAR OCTOBER 1988 TO SZPTEMBER 1980

MEAM VALUES
DAY ocT Hov pEC JaM I8 MAR ARR MAY Jun JUL ADG s
1 21 52 .64 100 78 128 52 A7 2.0 as 1.7 A3
2 5.6 a7 .78 34 2380 188 28 1140 3.0 2.2 1.4 "3
3 3.2 3.0 83 a9 4360 141 20 207 138 2.3 1.1 2
A 30 1.3 89 360 962 93 9.1 179 27 . 1.0 .28
s 1.8 1.8 .58 83 107 73 7.3 73 10 5.4 1.0 27
s 1.3 15 A7 39 51 63 338 30 W .98 .5 .33
7 11 a1 3 29 37 0254 o160 17 1.9 .36 .48 R
s 1.8 394 2.1 a4 29 <3680 a6 11 a9 3 .88
9 93 %9 2.2 3 9 583 31 9.1 2.7 Y 58 .98
10 s 17 1.2 19 02180 284 18 6.1 29 .28 8 8
1 1.8 11 78 13 204 188 8.7 10 9.7 .28 .9 K3
12 1.8 3.8 .58 3.9 8 137 3.8 24 2.8 87 a1
13 2.3 2.7 .0 5.8 3 122 0.2 18 9 13 s 9
14 2.1 1.6 33 3.9 28 109 3.8 10 .58 3.3 10 3.7
15 21 8.2 28 3.2 1520 2000 3.0 6.1 77 1.3 1.9 &
18 692 13 .23 3.0 1260 0261 3.0 3.7 22 17 .63 A8
17 1310 3.9 30 73 87 83 318 28 5.5 0 .28 .28
18 A8 3.4 3 248 42 AS 154 8.5 1.4 N 73 .20
19 20 2.0 3.8 99 Rk 31 38 298 .70 38 .12 3.8
20 9.4 1.7 1.8 180 23 28 . 99 3380 R} S8 .73 1.1
21 5.1 1.0 .87 7 20 20 2620 s02 A8 (1 .35 2.2
22 3. 52 .28 n 0693 18 270 8 a0 10 a2 8.7
2 3.2 a2 A1 21 258 18 87 23 24 3 A9 .83
24 2.5 18 .03 135 134 12 3 1 7.4 14 .5 30
2s 1.5 8.1 .08 n 9 12 28 7.4 $.3 3.0 s 1
28 1.4 1.6 .30 18 78 18 18 .9 1.3 .2 .43 .08
27 1.5 2.9 A3 10 s 12 292 10 .73 . .49 .08
28 .85 3.8 4 329 9 20 1630 15 .S .5 .3 .02
29 .58 1.3 s.4 1600 - 2as 136 3.0 .50 R .80 01
30 178 78 400 171 — 784 s 3.8 a2 7.9 n .01
n .80 e- 707 a7 - 151 - 2.0 — 3.8 . -
TOTAL 2152.88 €83.76 1138.07 3788.8 13228 sos  €487.7 62804 783.79 176.33 11l 90.09
MEAN 9.4 22.9 38, 122 sA4 307 218 203 28.1 .70 3.8 3.00
MAX 1310 394 707 1800 4380 3860 2820 3360 108 8 s a8
MIX .36 .62 .03 3.0 20 12 3.0 2.0 42 .23 .28 .01
o™ 1.02 234 .54 1.79 7.97 4.50 3.18 2.97 .38 .08 Y S04
In. 1.17 .37 .82 2.07 8.31 s.18 3.8 3.4 A3 .10 .08 03

TOTAL $2128.00 MEAN 170 MAX 3800 MIN .03 CYSM 2.30 IN. 33.89

CAL YR 1988
WIR IR 1990 I0TAL 46407.01 MEAN 127 MAX 4360 MIN .01 crsM 1.8 IN. 23.31

o IZstimsted



REFERENCE 18

B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

Site Assessment BVWST Project 52012.022
01d Osmose Chemical Facility October 18, 1991
2:35 p.m.

Surface Water Intakes on the Mississippi River
Groundwater Orinking Water Population

To: Jerry Collins
Company: Department of Memphis Public Works
Phone No.: (901) 576-6720

Recorded by: Laura Morrison.éﬁb\ to-13-4f

Surface Water Intakes on the Mississippi River

There are no surface water intakes on the Mississippi River. rivers,
streams and lakes flowing into the Mississippi river in the Memphis
area have no surface water intakes.




REFERENCE 19
B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM
BVWST Project 52012.012

February 7, 1992
: 4:00 p.m.
Irrigation in the Memphis area

From: Troy Taylor
Company: Shelby County Soil Conservation Service
Phone No.: (901) 766-7650

Recorded by: Jancie S. Hatcher

Mr. Taylor informed me that he was aware of 3 areas of irrigation in the Shelby
County area: ,

1. Irrigation at the Agricultural Office at the corner of Walnut Grove and
Germantown Road - intake is from a nearby pond

2. Irrigation off Highway 14 (also called Austin Peay Hwy.) near Gragg Road in
the northern part of Shelby County - intake from a groundwater well

3. Irrigation for agriculture on Island No. 40 (west of Memphis) - intake from
the Mississippi River
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REFERENCE 2t

LIST 07 RARE AND BNDANGERED SPRCIBS POR §W MEMPRIS QUAD
16 DEC 1992

CONMON NAME

STI-LIKZD RACSRUNNER
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KEY TO MAP

500-Year Flood Boundaryv

100-Year Flood Boundary

Zone Designations*

100-Year Fiood Boundary

500-Year Flood Boundary

Base Flood Elevation Line 513
With Elevation In Feet**

Base Flood Elevation in Feet (EL 987}
Where Uniform Within Zone*~

Elevation Reference Mark RM7x

Zone D Boundary

River Mile sM1.5

=*Referenced to the National Geodetic Vertical Datum of 1929

*EXPLANATION OF ZONE DESIGNATIONS

ZONE EXPLANATION
A Areas of 100-year flood; base flood elevations and
flood hazard factors not determined.
A0 Areas of 100-year shallow flooding where depths

are between one {1) and three {3) feet; average depths
of inundation are shown, but no flood hazard factors
are determined.

AH Areas of 100-year shaliow flooding where depths
are between nne (1) and three (3) feet; base flood
elevations are shown, but no flood hazard factors
are determined.

A1-A30 Areas of 100-year flood; base flood elevations and
flood hazard factors determined.

A99 Areas of 100-year flood to be protected by flood
protection system under construction; base flood
etevations and flood hazard factors not determined.

B8 Areas between limits of the 100-year flood and 500-
year flood; or certain areas subject to 100-vear flood-
ing with average depths iess than one (1) foot or where
the contributing drainage area is less than one square
mile; or areas protected by levees from the base flood.
(Medium shading)

C Areas of minimal flooding. (No shading)
D Areas of undetermined, but possible, fiood hazaras.
\Y Areas of 100-year coastal flood with velocity (wave

action); base flood elevations and flood hazard tactors
not determined.

V1-V30 Areas of 100-vear coastal flood with velocity (wave
action); base flood elevations and flood hazard factors
determined.

NOTES TO USER

Certiin areas not in the special flood hazard areas (zones A and V'
may be protected bv flood cantrol structures.

This map is for flood insurance purposes only: it does nol neces-
sarilv show all areas subject to iiooding in the communits or
all p.animetric teatures outside special ftood hazard areas.

For adioining map panels. sce separateiv printed Map inde-

INITIAL IDENTIFICATION:
AUGUST 23 1974
FLOOD HAZARD BOUNDARY MAP REVISIONS:
FEBRUARY 9. 1979
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B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

BVWST Project 52012.003
December 23, 1991

Recreational Fishing 12:50 p.m.

To: John Condor, Wildiife Manager
Company: Wildlife Resources Agency
Phone No.: (901) 423-5725

Recorded by: Laura Morrisson%ﬂ"— 12-23-7/

There has been a commercial fishing ban on the Mississippi River and
connecting streams from Tipton County to the Mississippi state line
since 1985. Periodic fish sampling has shown chlordane in fish in the
Mississippi River. There are warnings posted about eating the fish
from the Mississippi River. Recreational fishing occurs despite these

warnings.

Arkansas has ‘never participated in the fishing bans on the Mississippi
River, even-though they are aware of the potential hazards.

/ms
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B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

US EPA Site Assessment BVWST Project 52012.xxx

Memphis, Tennessee SIPs BVWST File

Fishing and Recreation on Memphis area water bodies July 1, 1992
9:15 a.m.

To: John Rayfield

Company: TN Wildlife Resource Agency, Shelby County office

Phone No.: (901) 753-1351

Recorded by: Paul Delph6s¥D L1~ 2—

The following water bodies are the only Memphis area rivers which are
monitored and/or evaluated by the TN Wildlife Resource Agency. All
other creeks are not considered large enough to be monitored. These
water bodies include:

Mississippi River
Loosahatchie River
Nonconnah Creek
Wolf River

Lake McKellar

There is a commercial fishing ban for all these water bodies, and it is
recommended for recreational fishing that "no consumption of fish"
occurs with fish caught from these rivers. This statement is made in
the area's fishing guide and Mr. Rayfield only knows of signs posted on
Lake McKellar as it is the most utilized water body in the area. He
verified that recreational fishing occurs on the above mentioned rivers
and caught fish are carried away, therefore, Mr. Rayfield assumes the
fish are eaten. He also stated that boating, water skiing, and swim-
ming occur on the above mentioned water bodies, with Lake McKellar
being used the most and the Mississippi River being used the least.r
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B&Y WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

FIT BVWST Project 52012.003
BVWST File
February 11, 1992

To: Ron Garovelli, Chief of Fisheries
Company: Mississippi Wildlife and Fisheries
Phone No.: (601) 362-9212

Recorded by:  Laura Morr'isson/y% 1-1t-9.

The state of Mississippi has never had a fishing ban, recreational or
commercial, on the Mississippi River.
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Mcmphis Airport Staraqge

LATITUDE 35: 3: 6 LONGITUDE 89:58:26 1980 POPULATION
: ~ !

L : - Iz R - SECTOR
KM 0.00-.400 .400-.810 .810-1.60 1.,60-3.20 3.20=-4.80 4.80-6.40 TOTALS
S 1 0 0 0 4419 7895 16171 28480
s 2 0 0 0 0 GRU3 14212 21015
S 3 0 0 1951 1248 0 15165 18664
S 4 0 526 0 5432 0 0 5958
S s 0 0 0 0 0 54473 5443
S 6 0 0 08 3716 9134 10304 23252
S 7 0 0 0 8686 7118 5704 21508
s 8 0 0 0 0 5992 10777 16769
RING 0 526 2049 23501 36942 78076 141094
TOTALS

press RETURN to continue
MENU: Geodata Handling Data List procedures

SntcREABREARAAGBRONRNAGAYRNEGELLADBdDR@eBANe (1N parentheses) (BENARESE)
or a command: HELP, HELP option, BACK, CLEAR, kXxlill, TUTOR
GEMS> exit
Type YES to confirm the EXIT command; type NO tou roestart GEMS
GEMS> yes
$ logout
HTW logged ocut at 22-FEB-1993 08:406:41.18

Itemizced resource charges, four Lhis session, [ollow:

NODE: VAXTM1

ACCT: 9040 START TIME: 22~FEB=1993 uUy:44:41.33
PROJ: GEMS0001 FINISH TIME: 22-FEB-19Y3 08:46:41.18
USER: HTW BILLING PERTOD:930201

UIC: (000710,000012) WEEKDAY: MONDAY

BAUD: TFERMINAL PORT: VITAl878

DESCRIPTION OF CHARGE QUANTITY EXPENDITURE

ALL CHARGE I.FVFI.S

300 baud (Racconds) 720 0.0000
CPU TIME {(seconds) 2 C.4656
TOTAL FOR THIS SESSION S 0.465¢€

** Note: This total reflects the charges tor this provess only,
subprocesses created during this session are accounted t1oc
Saparately

Enter selaction:



OMB Approval Number:

2050-0095

Approved for Use Through: 4/95

FA-Score

Site Name:
CERCLIS ID No.:
Street Address:
City/state/Zip:

Investigator:
Agency/Organization:
Street Address:
City/state:

MEMPHIS AIRPORT STORAGE AREA
TND980728034

CORNER OF WINCHESTER AND SWINNEA
MEMPHIS, TN 38138

R. FRANKLIN

HALLIBURTON NUS

2075 E WEST PARK PLACE BLVD
STONE MOUNTAIN, GA

Date: 03-01-93

[ORESHEETS




PA-Score 2.1 Scoresheets Page: 1
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

WASTE CHARACTERISTICS

Waste Characteristics (WC) Calculations:
1 CONTAMINATED SOIL Contaminated soil Ref: 1 WQ value maximum

Area 5.00E-01 acres 6.41E-01 6.41E-01
THE ONLY SOURCE IDENTIFIED ON THE SITE IS CONTAMINATED SOIL

RESULTING FROM PAST SPILLS. THE TOTAL SITE AREA IS APPROXIMATELY

0.5 ACRE, WHICH IS THE MAXIMUM POSSIBLE SOURCE AREA SIZE. THERE

HAVE BEEN NO SOURCE SAMPLES COLLECTED AT THE SITE.

Ref: 1

** Only First WC Page Is Printed #** Waste Characteristics Score: WC = 18




PA-Score 2.1 Scoresheets Page: 2
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

Ground Water Pathway Criteria List
Suspected Release

Are sources poorly contained? (y/n/u)

Is the source a type likely to contribute to ground water contamination
{(e.g., wet lagoon)? (y/n/fu)

Is waste quantity particularly large? (y/n/u)

Is precipitation heavy? (y/n/u)

Is the infiltration rate high? (y/n/u)

Is the site located in an area of karst terrain? (y/n)

Is the subsurface highly permeable or conductive? (y/n/u)

Is drinking water drawn from a shallow aquifer? (y/n/u)

Are suspected contaminants highly mobile in ground water? (y/n/u)

Does analytical or circumstantial evidence suggest
ground water contamination? (y/n/u)

Other criteria? (y/n) N

SUSPECTED RELEASE? (y/n)

Summarize the rationale for Suspected Release:




PA-Score 2.1 Scoresheets Page: 3
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

Ground Water Pathway Criteria List
Primary Targets

Is any drinking water well nearby? (y/n/u)
Has any nearby drinking water well been closed? (y/n/u)

Has any nearby drinking water well user reported
foul-testing or foul-smelling water? (y/n/u)

Does any nearby well have a large drawdown/high production rate? (y/n/u)

Is any drinking water well located between the site and other wells
that are suspected to be exposed to a hazardous substance? (y/n/u)

Does analytical or circumstantial evidence suggest contamination
at a drinking water well? (y/n/u)

Does any drinking water well warrant sampling? (y/n/u)

Other criteria? (y/n)

PRIMARY TARGET(S) IDENTIFIED? (y/n)

Summarize the rationale for Primary Targets:




PA-Score 2.1 Scoresheets Page: 4
MEMPHIS AIRPORT STORAGE AREA - 09/10/93
GROUND WATER PATHWAY SCORESHEETS
Pathway Characteristics Ref.
Do you suspect a release? (y/n) No
Is the site located in karst terrain? (y/n) No 6
Depth to aquifer (feet): 30 6
Distance to the nearest drinking water well (feet): 16368 2,13
Suspected No Suspected
LIKELIHOOD OF RELEASE Release Release References
1. SUSPECTED RELEASE 0
2. NO SUSPECTED RELEASE 500
LR = 0 500
Targets
Suspected No Suspected
TARGETS Release Release References
3. PRIMARY TARGET POPULATION
0 person(s) 0
4. SECONDARY TARGET POPULATION 0
Are any wells part of a
blended system? (y/n) Y
S. NEAREST WELL 0
6. WELLHEAD PROTECTION AREA 0
None within 4 Miles
7. RESOURCES (o}
T = o
WASTE CHARACTERISTICS
WC = 0 18

GROUND WATER PATHWAY SCORE:

46




PA-Score 2.1 Scoresheets Page: 5
MEMPHIS AIRPORT STORAGE AREA - 09/10/93
Ground Water Target Populations

Primary Target Population Dist. Population
Drinking Water Well ID (miles) Served Reference Value
None

*** Note : Maximum of 5 Wells Are Printed **» Total

Secondary Target Population Population
Distance Categories Served Reference Value
0 to 1/4 mile 0o o
Greater than 1/4 to 1/2 mile 0 0
Greater than 1/2 to 1 mile 0 0
Greater than 1 to 2 miles 0 0
Greater than 2 to 3 miles 0 o)
Greater than 3 to 4 miles 40812 2,13 417

Total 417




PA-Score 2.1 Scoresheets Page:
MEMPHIS AIRPORT STORAGE ARER - 09/10/93

Apportionment Documentation for a Blended System

MLGW SYSTEM: 206,652 CONNECTIONS X 2.65 PERSONS PER HOUSEHOLD (FROM
US CENSUS DATA)= 547,628 POPULATION SERVED BY THE ENTIRE SYSTEM.

547,628 % 161 WELLS IN THE ENTIRE SYSTEM = 3,401 PERSONS SERVED PER
WELL.

3-4 MILE RADIUS: 12 ALLEN WELLFIELD WELLS

12 WELLS X 3,401 PERSONS PER WELL = 40,812 POPULATION SERVED BY
GROUNDWATER WELLS WITHIN 4 MILES OF THE SITE.

Ref: 2,12,13




PA-Score 2.1 Scoresheets Page: 7
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

Surface Water Pathway Criteria List
Suspected Release

Is surface water nearby? (y/n/u)_

Is waste quantity particularly large? (y/n/u)

Is the drainage area large? (y/n/u)

Is rainfall heavy? (y/n/u)

Is the infiltration rate low? (y/n/u)

Are sources poorly contained or prone to runoff or flooding? (y/n/u)
Is a runoff route well defined(e.g.ditch/channel to surf.water)? (y/n/u)
Is vegetation stressed along the probable runoff path? (y/n/u)

Are sediments or water unnaturally discolored? (y/n/u)

Is wildlife unnaturally absent? (y/n/u)

Has deposition of waste into surface water been observed? (y/n/u)

Is ground water discharge to surface water likely? (y/n/u)

Does analytical/circumstantial evidence suggest S.W. contam? (y/n/u)

Other criteria? (y/n) N

SUSPECTED RELEASE? (y/n)

Summarize the rationale for Suspected Release:




PA-Score 2.1 Scoreshests Page:
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

Surface Water Pathway Criteria List
Primary Targets

Is any target nearby? (y/n/u) If yes:
N Drinking water intake
N Fishery

N Sensitive environment
Has any intake, fishery, or recreational area been closed? (y/n/u)

Does analytical or circumstantial evidence suggest surface water
contamination at or downstream of a target? (y/n/u)

Does any target warrant sampling? (y/n/u) If yes:
N Drinking water intake
N Fishery

N Sensitive environment

Other criteria? (y/n) N

PRIMARY INTAKE(S) IDENTIFIED? (y/n)

Summarize the rationale for Primary Intakes:

continued ——=—===-
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MEMPHIS AIRPORT STORAGE AREA - 09/10/93

continued --=-----
Other criteria? (y/n) N
PRIMARY FISHERY(IES) IDENTIFIED? (y/n) N
Summarize the rationale for Primary Fisheries:
Other criteria? (y/n) N
PRIMARY SENSITIVE ENVIRONMENT(S) IDENTIFIED? (y/n) N

Summarize the rationale for Primary Sensitive Environments:
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MEMPHIS AIRPORT STORAGE AREA - 09/10/93

SURFACE WATER PATHWAY SCORESHEETS

Pathway Characteristics Ref.
Do you suspect a release? (y/n) No
Distance to surface water (feet): 2500 1
Flood frequency (years): >500 19
What is the downstream distance (miles) to:
a. the nearest drinking water intake? N.A. 17,18
b. the nearest fishery? 2.0 23
¢. the nearest sensitive environment? 2.0 20

Suspected No Suspected
LIKELIHOOD OF RELEASE Release Release References

1. SUSPECTED RELEASE o

2. NO SUSPECTED RELEASE 500

IR = 0 500




PA-Score 2.1 Scoresheets Page: 11
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

Drinking Water Threat Targets

Suspected No Suspected
TARGETS Release Release References

sveges

3. Determine the water body type,
flow (if applicable), and
number of people served by
each drinking water intake.

4. PRIMARY TARGET POPULATION 0
O person(s) %‘ﬁ%ﬁ%ﬁ“g%"é%%‘“
£t £
5. SECONDARY TARGET POPULATION 0] 0

Are any intakes part of a
blended system? (y/n): N

6. NEAREST INTAKE 0 o
7. RESOURCES 0 5
T = 0 -]

Drinking Water Threat Target Populations

Primary Population
Intake Name (y/n) | Water Body Type/Flow Served Ref.] value
None
Total Primary Target Population Value 0
Total Secondary Target Population Value o]
*** Note : Maximum of 6 Intakes Are Printed #*»*



PA-Score 2.1 Scoresheets Page: 12
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

Apportionment Documentation for a Blended System




PA-Score 2.1 Scoresheets

MEMPHIS AIRPORT STORAGE AREA - 09/10/93

Human Food Chain Threat Targets

Page: 13

TARGETS

Suspected
Release

No Suspected
Release

References

and flow for each fishery
within the target limit.

8. Determine the water body type

9. PRIMARY FISHERIES R

T

e

10. SECONDARY FISHERIES 0 12 Ene ngwmn,

T = 0 12
Human Food Chain Threat Targets
Primary

Fishery Name (y/n) Water Body Type/Flow | Ref. vValue

1 NONCONNAH CREEK N >100-1000 cfs 23 12
2 LAKE MCKELLAR N >100-1000 cfs 23 12
3 MISSISSIPPI RIVER N >10000 cfs 23 12
Total Primary Fisheries Value 0

Total Secondary Fisheries Value 0o

*** Note :

Maximum of 6 Fisheries Are Printed ***
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MEMPHIS AIRPORT STORAGE AREA - 09/10/93
Environmental Threat Targets
Suspected No Suspected
TARGETS Release Release References

11. Determine the water body type

eeep00e SRt I ee e esnse s

and flow (if applicable) %wg

for each sensitive R

. SHSRHHHEE R
environment. gsjﬁmlmgmm
B

12. PRIMARY SENSITIVE ENVIRONMENTS 0 inmin R
saaia!mmmamma!

e

13. SECONDARY SENSITIVE ENVIRONS. 0 10 'ggs;tgagliaaﬁmm

-
T = 0 10 R
Environmental Threat Targets
Primary

Sensitive Environment Name (y/n) Water Body Type/Flow Ref. Value

1 wetlands N >100-1000 cfs 20 0
Total Primary Sensitive Environments Value 0

Total Secondary Sensitive Environments Value 0

*%x* Note:

Maximum of 6 Sensitive Environments Are Printed **x
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MEMPHIS AIRPORT STORAGE AREA - 09/10/93

Surface Water Pathway Threat Scores

Likelihood of Pathway Waste Threat Score
Release(LR) Targets(T) [Characteristics LR x T x WC
Threat Score J Score (WC) Score / 82,500
Drinking Water 500 5 18 1
Human Food Chain 500 12 18 1
Environmental 500 10 18 1
SURFACE WATER PATHWAY SCORE: 3




PA-Score 2.1 Scoresheets Page:
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

16

Soil Exposure Pathway Criteria List
Resident Population

Is any residence, school, or daycare facility on or
within 200 feet of an area of suspected contamination? (y/n/u)

Is any residence, school, or daycare facility located on adjacent
land previously owned or leased by the site owner/operator? (y/n/u)

Is there a migration route that might spread hazardous
substances near residences, schools, or daycare facilities? (y/n/u)

Have onsite or adjacent residents or students reported adverse
health effects, exclusive of apparent drinking water or air

contamination problems? (y/n/u)

Does any neighboring property warrant sampling? (y/n/u)

other criteria? (y/n) N

RESIDENT POPULATION IDENTIFIED? (y/n)

Summarize the rationale for Resident Population:
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MEMPHIS AIRPORT STORAGE AREA - 09/10/93

SOIL EXPOSURE PATHWAY SCORESHEETS

Pathway Characteristics Ref.
Do any people live on or within 200 ft
of areas of suspected contamination? (y/n) No 5
Do any people attend school or daycare on or within 200 ft
of areas of suspected contamination? (y/n) No 5
Is the facility active? (y/n): Yes 5
Suspected
LIKELIHOOD OF EXPOSURE Contamination References
1. SUSPECTED CONTAMINATION LE = 550

Targets
2. RESIDENT POPULATION 0
0 resident(s)
0 school/daycare student(s)
3. RESIDENT INDIVIDUAL 0
4. WORKERS S
1 - 100
5. TERRES. SENSITIVE ENVIRONMENTS 0
6. RESOURCES 5
T = 10
WASTE CHARACTERISTICS
WC = 18
RESIDENT POPULATION THREAT SCORE: 1
NEARBY POPULATION THREAT SCORE: 2

Population Within 1 Mile: 10,001 - 50,000

SOIL EXPOSURE PATHWAY SCORE: 3




PA=-Score 2.1 Scoresheests Page: 18
MEMPHIS AIRPORT STORAGE AREA ~ 09/10/93
Soil Exposure Pathway Terrestrial Sensitive Environments
Terrestrial Sensitive Environment Name Reference Value

None

Total Terrestrial Sensitive Environments Value
*** Note : Maximum of 7 Sensitive Environments Are Printed **»
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MEMPHIS AIRPORT STORAGE AREA - 09/10/93

Air Pathway Criteria List
Suspected Release

Are odors currently reported? (y/n/u)

Has release of a hazardous substance to the air
been directly observed? (y/n/u)

Are there reports of adverse health effects (e.g., headaches,
nausea, dizziness) potentially resulting from migration
of hazardous substances through the air? (y/n/u)

Does analytical/circumstantial evidence suggest release to air? (y/n/u)

Other criteria? (y/n) N

SUSPECTED RELEASE? (y/n)

Summarize the rationale for Suspected Release:




PA-Score 2.1 Scoresheets

MEMPHIS AIRPORT STORAGE AREA - 09/10/93

AIR PATHWAY SCORESHEETS

Pathway Characteristics

Page: 20

Do you suspect a release? (y/n) No
Distance to the nearest individual (feet): 500 S
Suspected No Suspected

LIKELIHOOD OF RELEASE Release Release References
1. SUSPECTED RELEASE 0
2. NO SUSPECTED RELEASE 500

LR = o 500

Targets
Suspected No Suspected
TARGETS Release Release References
3. PRIMARY TARGET POPULATION 0
0 person(s)

4. SECONDARY TARGET POPULATION 0
5. NEAREST INDIVIDUAL 0
6. PRIMARY SENSITIVE ENVIRONS. 0
7. SECONDARY SENSITIVE ENVIRONS. 0
8. RESOURCES (¢}

T = o]

WASTE CHARACTERISTICS
WC = 0 18

AIR PATHWAY SCORE:




PA-Score 2.1 Scoreshests

MEMPHIS AIRPORT STORAGE AREAR - 09/10/93

Air Pathway Secondary Target Populations

Page: 21

Distance Categories Population References Value
Oonsite 5 5 1
Greater than 0 to 1/4 mile 0 26 0
Greater than 1/4 to 1/2 mile 526 26 3
Greater than 1/2 to 1 mile 2049 26 3
Greater than 1 to 2 miles 23507 26 8
Greater than 2 to 3 miles 36942 26 12
Greater than 3 to 4 miles 78076 26 7
Total Secondary Population Value 34
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MEMPHIS AIRPORT STORAGE AREA - 09/10/93

Air Pathway Primary Sensitive Environments

Sensitive Environment Name Reference Value

None

Total Primary Sensitive Environments Value
**x%* Note : Maximum of 7 Sensitive Environments Are Printed***

Air Pathway Secondary Sensitive Environments

Sensgitive Environment Name Distance Reference Value

None

Total Secondary Sensitive Environments Value
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MEMPHIS AIRPORT STORAGE AREA - 09/10/93

SITE SCORE CALCULATION SCORE
GROUND WATER PATHWAY SCORE: _ 46
SURFACE WATER PATHWAY SCORE: 3
SOIL EXPOSURE PATHWAY SCORE: 3
AIR PATHWAY SCORE: 6
SITE SCORE: 23
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MEMPHIS AIRPORT STORAGE AREA - 09/10/93

SUMMARY

1. Is there a high possibility of a threat to any nearby drinking water
well(s) by migration of a hazardous substance in ground water? No

If yes, identify the well(s).

If yes, how many people are served by the threatened well(s)? O

2. Is there a high possibility of a threat to any of the following by
hazardous substance migration in surface water?

A. Drinking water intake No
B. Fishery No
C. Sensitive environment (wetland, critical habitat, others) No

If yes, identity the target(s).

3. Is there a high possibility of an area of surficial contamination
within 200 feet of any residence, school, or daycare facility? No

If yes, identify the properties and estimate the associated population(s)

4. Are there public health concerns at this site
that are not addressed by PA scoring considerations? No

If yes, explain:
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MEMPHIS AIRPORT STORAGE AREA - 09/10/93

REFERENCE LIST



PA-Score 2.1 Scoresheets

Page: 1

MEMPHIS AIRPORT STORAGE AREA - 09/10/93

OMB Approval Number: 2050-0095

POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FORM

Approved for Use Through: 4/95
IDENTIFICATION
State: CERCLIS Number:

N TND980728034

CERCLIS Discovery Date:
08-19-80

1. General Site Information

Name: Street Address:
MEMPHIS AIRPORT STORAGE AREA CORNER OF WINCHESTER AND SWINNEA
City: State: Zip Code: County: Co. |Cong.
MEMPHIS TN 38138 SHELBY Code: |Dist:
157 o8
Latitude: Longitude: Approx. Area of Site:| Status of Site:
35° 3' 6.0" 89° 58' 26.0" 1 acres Active
2. Owner/Operator Information
Owner: Operator:
SHELBY COUNTY AIRPORT AUTHORITY SAME
Street Address: Street Address:
P.O. BOX 30168
City: City:
MEMPHIS
State: Zip Code: Telephone: State: Zip Code: Telephone:

TN 38130 (901) 922-8000

Type of Ownership:
Municipal

How Initially Identified:
Federal Program




PA-8core 2.1 Scoresheets
MENPHIS AIRPORT STORAGE AREA - 09/10/93

Page: 2

POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FORM

IDENTIFICATION

State:
TN

CERCLIS Number:
TND980728034

CERCLIS Discovery Date:

08-19-80

3. Site Evaluator Information

Name of Evaluator: Agency/Organization: Date Prepared:
R. FRANKLIN HALLIBURTON NUS 03-01-93
Street Address: City: State:
2075 E WEST PARK PLACE BLVD STONE MOUNTAIN GA
Name of EPA or State Agency Contact: Telephone:
DAVID WILLIAMS EPA REGION IV (404) 347-5065
Street Address: City: State:
345 COURTLAND STREET N.E. ATLANTA GA
4. Site Disposition (for EPA use only)
Emergency CERCLIS Signature:
Response/Removal Recommendation:
Assessment NFRAP
Recommendation: No Name:
Date: Date: Position:




PA-Score 2.1 Scoresheets Page: 3
MEMPHIS AIRPORT STORAGE AREA - 09/10/93
IDENTIFICATION
POTENTIAL HAZARDOUS
State: CERCLIS Number:
WASTE SITE TN TND980728034

PRELIMINARY ASSESSMENT FORM

CERCLIS Discovery Date:
08-19-80

5. General Site Characteristics

Predominant Land Uses Within
1 Mile of Site:

Industrial

Commercial

Residential

Urban

Site Setting:

Years of Operation:

Beginning Year: O

Ending Year: o

X Unknown

Type of Site Operations:
Junk/Salvage Yard

Waste Generated:
Onsite

Waste Deposition Authorized
By: Present Owner

Waste Accessible to the Public
No

Distance to Nearest Dwelling,
School, or Workplace:
500 Feet

6. Waste Characteristics Information

Tier
A

Source Type
Contaminated soil

Quantity

5.00e-01 acres

Tier Legend
C = Constituent W = Wastestream
V = Volume A = Area

General Types of Waste:
Solvents
Construction/Demolition Waste
Oily Waste

Physical State of Waste as Deposited
Solid
Liquid




PA-Score 2.1 Scoresheets Page: 4
MEMPHIS AIRPORT STORAGE AREA - 09/10/93
IDENTIFICATION
POTENTIAL HAZARDOUS
State: CERCLIS Number:
WASTE SITE TN TND980728034

PRELIMINARY ASSESSMENT FORM

CERCLIS Discovery Date:
08-19-80

7. Ground Water Pathway

Is Ground Water Used
for Drinking Water
Within 4 Miles:

No

Type of Ground Water
Wells Within 4 Miles:
Municipal

Is There a Suspected
Release to Ground
Water:

No

Depth to
Shallowest Aquifer:
30 Feet

Karst Terrain/Aquifer
Present:
No

Have Primary Target
Drinking Water Wells
Been Identified: No

Nearest Designated
Wellhead Protection
Area:

None within 4 Miles

List Secondary Target
Population Served by
Ground Water Withdrawn
From:

0

1/4 Mile

>1/4 - 1/2 Mile

>1/2 - 1 Mile

>1 - 2 Miles
>2 - 3 Miles
>3 - 4 Miles
Total

40812

40812




PA-Score 2.1 Scoresheets Page: 5
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

IDENTIFICATION

POTENTIAL HAZARDOUS
State: CERCLIS Number:

WASTE SITE TN TND980728034
PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date:
08-19-80
8. Surface Water Pathway Part 1 of 4
Type of Surface Water Draining Shortest Overland Distance From Any
Site and 15 Miles Downstream: Source to Surface Water:
Stream
River 2500 Feet
0.5 Miles

Is there a Suspected Release to Site is Located in:
Surface Water: No > 500 yr floodplain

8. Surface Water Pathway Part 2 of 4

Drinking Water Intakes Along the Surface Water Migration Path: No

Have Primary Target Drinking Water Intakes Been Identified: No

Secondary Target Drinking Water Intakes:
None




PA-Score 2.1 Scoresheets Page: 6
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

IDENTIFICATION

POTENTIAL HAZARDOUS
State: CERCLIS Number:

WASTE SITE N TND980728034
PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date:
08-19-80
8. Surface Water Pathway Part 3 of 4

Fisheries Located Along the Surface Water Migration Path: Yes
Have Primary Target Fisheries Been Identified: No

Secondary Target Fisheries:

Fishery Name Water Body Type/Flow(cfs)
NONCONNAH CREEK moderate-large stream/ >100-~-1000
LAKE MCKELLAR moderate-large stream/ >100-1000

MISSISSIPPI RIVER large river/ >10000

8. Surface Water Pathway Part 4 of 4

Wetlands Located Along the Surface Water Migration Path? (y/n) Yes
Have Primary Target Wetlands Been Identified? (y/n) No
Secondary Target Wetlands:

Water Body/Flow(cfs) Frontage(mi)
moderate-large stream/ >100-1000 >8 to 12

Other Sensitive Environments Along the Surface Water Migration Path: No
Have Primary Target Sensitive Environments Been Identified: No

Secondary Target Sensitive Environments:
None




PA-Score 2.1 Scoresheests Page: 7
MEMPHIS AIRPORT STORAGE AREA - 09/10/93

IDENTIFICATION

POTENTIAL HAZARDOUS
State: CERCLIS Number:

WASTE SITE TN TND980728034
PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date:
08-19-80

9. Soil Exposure Pathway

Are People Occupying Residences or
Attending School or Daycare on or Number of Workers Onsite: 1 - 100
Within 200 Feet of Areas of Known
or Sugpected Contamination: No

Have Terrestrial Sensitive Environments Been Identified on or Within
200 Feet of Areas of Known or Suspected Contamination: No

10. Air Pathway

Total Population on or Within:| Is There a Suspected Release to Air: No
Onsite 5
0 - 1/4 Mile 0 Wetlande Located
>1/4 - 1/2 Mile 526 Within 4 Miles of the Site: No
>1/2 - 1 Mile 2049
>1 - 2 Miles 23507
>2 - 3 Miles 36942 Other Sensitive Environments Located
>3 - 4 Miles 78076 Within 4 Miles of the Site: No
Total 141105

Sensitive Environments Within 1/2 Mile of the Site:
None




i

. ' ) U.S. ENVIRONMEN )PRDTEOTIDN AGENCY i .3 699
REGIUN: 04 OFFICE OF EMERGENCY AND REMEDIAL RESPONSE RUN Da+E: 02/03/87
STATE : TN CERCLIS V1.2 RUN TIME: 13:53:24

M.2 - SITE MAINTENANCE FORM

* ACTION: -

EPA ID : TND980728034
SITE NAME: MEMPHIS ARPT STORAGE AREA-SEL-9 SOURCE: S > -
STREET : WINCHESTER CONG DIST: 08 * _—
CITY : MEMPHIS ZIP: 38138 - — e *
CNTY NAME: SHELBY CNTY CODE : 157 * —_—
LATITUDE : 35/03/04.0 LONGITUDE : 089/58/26.0 | SR SR —_—t e o
LL-SOURCE: R LL-ACCURACY: * - -
SMSA : 4920 HYDRO UNIT: 08010210 Y —
INVENTORY IND: Y REMEDIAL IND: Y REMOVAL IND: N FED FAC IND: N - - - -
NPL IND: N NPL LISTING DATE: NPL DELISTING DATE: * - —t —
SITE/SPILL IDS: ¥ o e e - —
RPM NAME: RPM PHONE: - - - PR N S
SITE CLASSIFICATION: SITE APPROACH: R ——
DIOXIN TIER: REG FLD1: REG FLD2: o —_— -
RESP TERM: PENDING ( ) NO FURTHER ACTION ( ) * PENDING (L NO FURTHER ACTION ()
ENF DISP: NO VIABLE RESP PARTY ( ) VOLUNTARY RESPONSE ( ) * - -

ENFORCED RESPONSE ) COST RECOVERY (O * - -

SITE DESCRIPTION:




' REGTON: 04

STATE : TN
SITE: MEMPHIS ARPT STORAGE AREA-SEL-9

EPA ID: TND980728034

PROGRAM QUALIFIER:
PROGRAM NAME:
DESCRIPTION:

ALIAS LINK
SITE EVALUATION

PROGRAM CODE:

H

U.S. ENVIRONME! ‘) PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE
CERCLIS V1.2

M.2 - PROGRAM MAINTENANCE FORM
* ACTION: _

PROGRAM TYPE: -

RUN DarE:
RUN TIME:

700
02/03/87
13:53:24




' REGTON: 04

STATE : TN
SITE: MEMPHIS ARPT STORAGE AREA-SEL-9

PROGRAM: SITE EVALUATION

EPA ID: TND980728034 PROGRAM CODE: HOl

FMS CODE: EVENT QUALIFIER
EVENT NAME: DISCOVERY
DESCRIPTION:

ORIGINAL CURRENT
START: START:
CoMP : COMP :
HQ COMMENT:
RG COMMENT:
COOP AGR # AMENDMENT #

U.S. ENVIRONME} ‘) PROTECTION AGENCY

i1 701
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE RUN DarE: 02/03/87
CERCLIS Vvi1.2 RUN TIME: 13:53:24
M.2 ~ EVENT MAINTENANCE FORM
* ACTION: -
EVENT TYPE: DS1
EVENT LEAD: E * - — -
STATUS: * -
L
-
»
ACTUAL
START: | Y S —_— el e —_— e —
COMP : 12/01/79 o S —t e —_— e e
»
-
STATE X%

o *



: )
' REGION: 04

STATE : TN
SITE: MEMPHIS ARPT STORAGE AREA-SEL-9

PROGRAM: SITE EVALUATION
EPA ID: TNDS80728034 PROGRAM CODE: HO1

FMS CODE: EVENT QUALIFIER :
EVENT NAME: PRELIMINARY ASSESSMENT
DESCRIPTION:

ORIGINAL CURRENT
START: START:
COMP : COMP :
HQ COMMENT:
RG COMMENT:
COOP AGR # AMENDMENT # STATUS

U.S. ENVIRONME} \) PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE
CERCLIS V1.2

M.2 - EVENT MAINTENANCE FORM

: .3 702
RUN DaiE: 02/03/87
RUN TIME: 13:53:24

* ACTION: -
EVENT TYPE: PAl
EVENT LEAD: S " - —— -
STATUS: * -
*
-
*
L
ACTUAL
START: 01/01/84 ¥ o el — —_t —_— el
COMP : 08/01/84 o S — e e Y Y

STATE %
o o



. ' U.S. ENVIRONMEN )PROTEOTION AGENCY ) : 703
- REGION: 04 OFFICE OF EMERGENCY AND REMEDIAL RESPONSE RUN Da.£: 02/03/87
STATE : TN CERCLIS V1.2 RUN TIME: 13:53:24

M.2 - EVENT MAINTENANCE FORM

* ACTION: -
SRS, SEAEVESLLERT ionace se-
EPA ID: TND980728034 PROGRAM CODE: HO1 EVENT TYPE: SI1
FMS CODE: EVENT QUALIFIER : EVENT LEAD: E ¥ - — -
EVENT NAME: SITE INSPECTION STATUS: * -
DESCRIPTION:
.
.
.
.
ORIGINAL CURRENT ACTUAL
START: START: START: 08/01/80 o S —_— d — —t e e
coup : COMP : CoMP : 08/01/84 Y e e — —_— e — —_—
HQ COMMENT:
.
RG COMMENT:
:
COOP AGR # AMENDMENT & STATUS STATE X

0 Y —— — —_— —_—



REGION: 04
STATE : TN
SITE: MEMPHIS ARPT STORAGE AREA-SEL-S

PROGRAM: SITE EVALUATION
EPA ID: TND980728034 PROGRAM CODE: HOl

FMS CODE: EVENT QUALIFIER :
EVENT NAME: SITE INSPECTION
DESCRIPTION:

ORIGINAL CURRENT
START: START:
COMP : COMP :
HQ COMMENT:
RG COMMENT:
COOP AGR # AMENDMENT & STATUS

U.S. ENVIRONMEAN \)PROTEGTION AGENCY

OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

CERCLIS vi.2
M.2 - EVENT MAINTENANCE FORM

\
A

704

RUN Dm/E: 02/03/87

RUN

TIME: 13:53:24

* ACTION: -
EVENT TYPE: SI2
EVENT LEAD: S * -
STATUS: *
L4
»
ACTUAL
START: 08/01/80 ¥l —
COMP : 08/01/84 *

STATE X
o -



v

« REGZO
STATE

SITE:
EPA I
COoM

o1
602
003

004

N: 04
¢ TN
MEMPHIS ARPT STORAGE AREA-SEL-9
D: TND980728034

COMMENT

STORAGE AREA FOR VARIOUS ITEMS USED
IN MAITENANCE ARPT FACILITIES

IN THE 08/19/80 EPA S.I. REPORT SOM
E SPILLAGE WAS NOTED. NOT USED

FOR DISPOSAL. RUNWAY DEICERS, FUEL,
TAR, ETC. CONTACT: CHUCK GRAVES
AIRFIELD MALINT. SUPERVISOR, (9013
45-7777.

U.S. ENVIRONMEAN )PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE
CERCLIS V1.2

M.2 - COMMENT

MAINTENANCE FORM

ACTION

~
H

RUN Da:E:
RUN TIME:

705
02/03/787
13:53:24



TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT

OFFICE CORRESPONDENCE

DATE:
TO:

FROM:

SUBJECT:

FROM OATE

T0

r
LFROM T0 DATE

[

September 25, 1984

The Files

W. Barry Brawley

§3012 Program - Site Investigations
Memphis Airport Storage Area SEL-9
Memphis, TN.

TND 980728034

MEMPHIS AIRPORT STORAGE AREA
SEL-9

On June 6,1984, Barry Brawley and Tom Golden of The Tennessee Depart-

ment of Health and Environment, §3012 Program visited the Memphis ;
Airport Storage Area, designated SEL-9 by the EPA's EPIC Survey. ,
Mr. Chuck Graves, Air Field Maintenance Supervisor, allowed access to

the site and answered questions.

The Memphis Airport Storage Area was identified by an aerial survey
conducted by the EPA known as the EPIC survey. This site was disignat-
ed SEL-9. The site consists of an open field area adjacent to the air-
port's runways where various numbers of drums are stored. The drums con-
tain substances used in the maintenance and upkeep of the runways. All
drums are stored on pallets or directly on the ground. According to

Mr. Graves, no land disposal has ever occurred at this site; however, very
small amounts of ground stain were observed around the drums. Mr. Graves
was advised to contact the Memphis Field Office of the Division of Solid
waste Management for current regulations regarding this situation.

Based on the facts that this site is used only for storage of raw materials
and no land disposal has occurred, there is NO FURTHER ACTION required
by the §3012 Program.

wB8/tad

s



&EPA

POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT

PARY 1 - SITE LOCATION AND INSPECTION INFORMATION

i. IDENTIFICATION

01 SYATE

L Tnl |D9R02 5o

T ———
02 SITE NUMBER

il. SITE NAME AND LOCATION

S———r————
01 SITE NAME .0gs. ommon or sescrauve name of ate)

S
03¢

\
| (eaghis
09 COORDINATES

3503 0% |_ 398820 _

02 STREET, ROUTE NO., OR SPECIFIC LOGATION IDENTIFIER

. INSPECTION

I ucowm

BEGINNING YEAR

ENDING YEAR

Z C.MUNICIPAL T D. MUNICIPAL CONTRACTOR
0 G. OTHER

/! )

(ol5) 7% -4 7]
13} [] ),
(M~
( )
{ )
( )
) ( }
13 SITE REPRESENTATIVES INTERVIEWED T4 15ADORESS TEEPROME NG |
| Chwuck GoaePs S | rpagtis Bagert Buth, oi13¥5- 7777
{ )
[ ( ]
( }
~J
= L
¢ 0
77 ACCESS GAINED B (1] 19 WEATHER CONDITIONS
= WARRANT 920 m ChuiY) 750
IV. INFORMATION AVAILABLE FROM
01 CONTACT D2 OF (Agency Orpanastoni 03 TELEPHONE NO.
Grave.S : \ Foy!3¥5-1777
WA%%%%WEM 06 ORGA ATIO():- 07 TELE E NO. [
Tpm B aB S {6l TH-62TT —hatstn

Gﬁed grqd\b’{

EPA FORM 2070~fl (7-81)



o POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
SEPA B,
PART 2- WASTE INFORMATION 1
0. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATES (Check of inat apply) 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Check o that apply)
= A SOUD - ! Mudm'm Z A TOXIC €. SOLUBLE T 1 HAGHLY VOLATWLE
= B PowDen mes  SF m” TONS = B CORMOSIVE = F.INFECTIOUS = J EXPLOSIVE
= C. SLUDGE = G.GAS L C. RADIOACTIVE = G. FLAMMABLE = K REACTIVE
- CUBIC YARDS = D.PERSISTENT Z H. IGNITABLE Z L. INCOMPATIBLE
Z 0.0THER Z M NOT APPLICABLE
1Seechy) NO. OF DRUMS
Wl. WASTE TYPE
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT |02 UNIT OF MEASURE] 03 COMMENTS
SLU SLUDGE
ow OILY WASTE
SoL SOLVENTS
PSD PESTICIOES
occ OTHER ORGANIC CHEMICALS
10c INORGANIC CHEMICALS
ACD ACIDS
BAS BASES
MES HEAVY METALS
V. HAZARDOUS SUBSTANCES (55 for moet chou CAS
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 08 CONCENTRATION
V. FEEDSTOCKS (See Asponcu 1or CAS Noumbors)
CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FDS ¢DS
FOS FOS
FDS o8
FDS FOS

VI. SOURCES OF INFORMATION (Ceo spsoric rarsronsss. 0.9.. 5000 Soa. s0mpis snaysis. 1090ns)

EPA FORM 2070-13(7-81)




o POTENTIAL HAZARDOUS WASTE SITE E ol ol Lo B
‘,EPA SITE INSPECTION REPORT B mKo"‘”"_,m
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS ‘
H. HAZARDOUS CONDITIONS AND INCIOENTS

01 Z A. GROUNDWATER CONTAMINATION 02 C OBSERVED (DATE: — ) O POTENTIAL G ALLEGED
03 POPULATION POTENTIALLYAFFECTED: ________ = 04 NARRATIVE DESCRIPTION .

01 C 8. SURFACE WATER CONTAMINATION 02 COBSERVED(DATE: ) T POTENTIAL C NLEGED
03 POPULATIONPOTENTIALLYAPFECTED: _______ 04 NARRATIVE DESCRIPTION

01 — C. CONTAMINATION OF AR 02 COBSERVED(DATE. . ) o POTENTAL — ALLRGED
03 POPULATION POTENTIALLY APFECTED: 04 NARRATIVE DESCRIPTION

01 S D. FIRE/EXPLOSIVE COMDITIONS C2COBSERVED(DATE: _______ ) G POTENTAL G ALLBOSD

03 POPULATIONPOTENTIALLYAFFECTED: _____________ 04 NARRATIVE DESCRIPTION

01 5 E. OMEBCT CONTACT 02 ZOBSERVED (DATE: __________) C POTENTWL T ALLBGED
O3 POPULATIONPOTENTIALLYAPPECTED: _______ 04 NARRATIVE DESCRIPPTION
01 T F. CONTAMINATION OF SO 02 S OBSERVED (DATE: ) C POTENTIAL C ALLEGED
03 AREA POTENTIALLY APFECTRD: o O4 NARRATIVE DESCRIPTION
01 T G. DRINIKING WATER CONTAMINATION 02 OBSERVED (DATE: _____ ) C POTENTAL T ALLEGED

03 POPULATIONPOTENTIALLY APPECTED: _________ 04 NARRATIVE DESCRIPTION

01 0 H. WORKER EXPOBURE/INJURY 02 O OBSEAVED (DATE:
03 WORKERS POTENTIALLY AFPECTRD: _________ 04 NARRATIVE DESCRIPTION

01 G 1. POPULATION BXPOSURE/INJURY 02 T OBSERVED (DATE:
03 POPULATIONPOTENTIALLY APPECTED: . 04 NARRATIVE DESCRIPTION

EPA FORM 2070-13(7-81)




W F

. POTENTIAL HAZARDOUS WASTE SITE L IOENTIFICATION
EPA SITE INSPECTION REPORT ) Toa g %0ad
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS | hJ

8. HAZARDOUS CONDITIONS AND INCIDENTS -conmuea:

01 T J. DAMAGE TO FLORA O2COBSEMVED (DATE: - ) G POTENTIAL C ALLEGED
04 NARRATIVE DESCRIPTION -

01 T K. DAMAGE TO FAUNA O2C OBSERVED(DATE: ) O POTENTIAL C ALLEGED
04 NARRATIVE DESCRIPTION /mcace namers! of soecwes)

01 T L. CONTAMINATION OF FOOD CHAIN 02 Z OBSERVED (DATE: ) ] POTENTIAL T ALLBGED

04 NARRATIVE DESCRIPTION

01 T M. UNSTABLE CONTAINMENT OF WASTES 02 T OBSERVED (DATE: ) C POTENTAL C ALLBSED
(Sig - Aunc!l: SIgneng dguwis. Leshng srume}

03 POPULATION POTBNTIALLY AFFECTED mwmm

01  N. DAMAGE TO OPFSITE PROPERTY . 02 Z OBSERVED (DATE: ) Z POTENTIAL = ALLBSED

04 NARRATIVE DESCMIPTION '

01 = O. CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs 02 " OBSERVED (DATE: . ) C POTENTIAL T ALLEGED

04 NARRATIVE DESCRIPTION ’

01 T P. LLEGAL/UNAUTHORIZED DUMPING 02 _OPSERVED(DATE. ) T POTENTIAL Z ALLEGED

04 NARRATIVE DESCRIPTION

08 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

#l. TOTAL POPULATION POTENTIALLY APPECTED:
V. COMMENTS

V. SOURCES OF INFORMATION :Cae soochic retorsnces. o g . 55000 s somoie snsivsa. 1e9071s;

EPA FORM2070-13(7-81)




e
n POTENTIAL HAZARDOUS WASTE SITE T CATON
"‘[EPA SITE INSPECTION N

PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

. PERMIT INFORMATION

01 TYPE OF PERMIT ISSUED 02 PERMIT NUMBER O3 DATE ISSUED | O4 EXPIRATION DATE | 05 COMMENTS
IChech all thar apoly)

C A. NPDES
=B UK
TC. AIR

T D. ACRA
T E. ACRA INTERIM STATUS
T F. SPCCPLAN

T G. STATE gpeery

O H. LOCAL

{Soecty)
T1. OTHER specen
2 J. NONE
. SITE DESCRIPTION
0t STORAGE, OISPOSAL (Check oF et apoly) 02 AMOUNT 03 UNIT OF MEASURE ummmunm:
IMPOUNDMENT
= A SURFACE D A INCENERATION o sunceess o ame
C 8. P0ES O 8. UNDERGROUND NJBCTION
C. DRUMS, ABOVE GROUND .m____ ———— | C C.CHEMICAL/PHYSICAL
G D. TANK, ABOVE GROUND C D. BIOLOGICAL ‘
01 . TANK, BELOW GROUND _ O E. WASTE OiL. PROCESSING ot ABAGFaNT
T F. LANDPILL T F. SOLVENT RECOVERY o)
O @. LANDFARM v T G. OTHER RECYCLING/RECOVERY Lé , thones
T M. OPEN DUMP ' O M. OTHER
= 1. OTHER (Sooctr)
1Specity)
07 COMMENTS
H\M 'j"*"d 5hc5e ot Aeumns Corﬂ'ﬂm\D Mg{ea.|5 DSCA n He
Mainktaence cud oq\ceef s wa)/,j
IV. CONTAINMENT
01 CONTAINMENT OF WASTES (Chech one!
= A ADEQUATE. SECURE )(a. MODERATE T C. INADEQUATE. POOR = D. INSECURE, UNSOUND, DANGEROUS

02 DESCRIPTION OF DRUMS. DIXING. UNERS, SARVERS, ETC.

Deums on ?qlleb oc bare oomo\t Same S @sl\f)c Me, Ocares w65

adviised Yo e L N\E/m'h\j Teld Omce of DN.OP th bcjawfuj
C ey ego\ﬂ\’hons Qu'\'-?\qw\j *‘~O mge

V. ACCESSILITY

]
1
01 WASTE EASILY ACCESSILE: (] YES NO ;
02 COMMENTS ) i

VIi. SOURCES OF INFORMATION (Coes spociic retersnces. o g. siste lies. 58mpis anelys:s. 1epors;

Site wintk

EPAFORM 2079-13(7-81)
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s e ke man i

I. IDENTIFICATION

PART 5 - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

n POTENTIAL HAZARDOUS WASTE SITE
vEm SITE INSPECTION REPORT °‘£‘“ "i l°l_:’ s,','g“‘“‘é I—Z 5“; ;,Z

H. ORINKING WATER SUPPLY

01 TYPE OF DRINIING SUPPLY 02 STATUS . . 03 DISTANCE TO 8ITE
{Chood 88 aaploatin}
SURFACE WELL ENDANGERED  AFFECTED  MONITORED
COMMUNITY AD .M A D 8.0 c.oO A
NON-COMMUNITY c.o iﬂ 0.0 EQ £.0 B ™)
fil. GROUNDWATER
01 GROUNDWATER USE IN VICINITY (Checa ene/
O A. OMLY SOURCE FOR DRISIONG 8. OFINKING O C. COMMERCIAL, INDUSTRIAL, IRRIGATION 0 D. NOT UBED. UMUSSABLE
1OMer seuvoes svelaiie) (Lowged other .
COMMERCIAL, INDUSTIIAL, RMIGATION
S SURer Waier S0wees svaliable)
02 POPULATION SEAVED BY GROUND WATER 03 DISTANCE TO NEAREST DRINIING WATER WELL (]
04 DEPTH TO GRADLUNDWATER - 08 BIRBCTION OF GROUNDWATER FLOW | 08 DEPTH TO AQUIFER 07 POTENTIAL YIELD 00 SOLE SOURCE AGAIFSA
. OF CONCEMN OF AQUIFER O ves xm
—{) m {gpd)
00 DESCAIFTION OF WELLS (hshsting wosnps, Sasth, elatve to ang
10 ARBA - . 7" AREA
QO ves |COMMENTS - : s C YES | COMMENTS
ono - JXno

V. SURFACE WATER

01 SURFACE WATER USE (Chost ene)

yﬁ. AESEAVOIR, RECREATION
DRAINIING WATER SOURCE WMPORTANT RESOURCES

O 8. IRRIGATION, ECONOMICALLY D C. COMMERCIAL. INDUSTNIAL .. O D. NOT CURRENTLY USED

02 APPECTED/POTENTIALLY AFFECTED BODIES OF WATER
NAME: AFFECTED DISTANCE TO SITE

|
3 (mi)

i

N%ﬁ_smed 5 (mi)
wl (i)
a - (mi)
V. DEMOGRAPHIC AND PROPERTY INPORMA TION
01 TOTAL POPULATION WITHIN 02 DISTANCE TO NEAREST POPULATION
ONE (1) MILE OF SITE TWO (2) MILES OF SITE THREE (3) MILES OF SITE
A [ Com (i)
NO. OF PERSONS NO. OF PERSONS NOOF;’ERSONS
03 NUMBER OF BULDINGS WITHIN TWO (2} MLES OF SITE OJIQISTMCETONEARESTMWM

05 POPULATION WITHIN VICINITY OF SITE (Mroute Apmusvs 000e:9aon of Asiwre of Sapuietion axihin ety of 186 8.0.. Awal. viegs. 89noely PEpuised when eree)

EPA FORM 2070-13 (7-81)




a POTENTIAL HAZARDOUS WASTE SITE ;-‘ ‘:’Yﬁ"“ﬂm 10N
SITE INSPECTION REPORT T $1aJE[02 SITE NUMBER
r’Em PART 5 - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA \\r Mro72803 ¥

VI. ENVIRONMENTAL INFORMATION

01 PEAMEABILITY OF UNSATURATED ZONE (Chreca one)
DA 10°%-10-%cmsec T B.10-*-10-%cm/sec [ C.10-4 - 10-3cmisec [ D. GREATER THAN 10-3 cm/sec

02 PERMEABILITY OF BEDROCK (Checa ene;
C A. MPERMEABLE C B.RELATIVELY MPERMEABLE T C. RELATIVELY PERMEABLE T O. VERY PERMEABLE

'A._é_l__(llﬁ B._.i.zf__(mn c. 210 oy O o

<t s -IOCGM wain biondanes of- NM-VL‘\; ()\ppr)‘_
Dccess Jo Sike s vesiickd \97 Races aad Qoads.&eva
Geta 13 localtd 0n a 5\‘%’«- -\QQO)M‘;N\C \5€ caSqwr)-,\,.,.
r\mwayf.

Vii. SOURCES OF INFORMATION (Cov sosante raterances. .9.. s1ase ies. 2omais sneysis. reponts)

SWR_ Y

iwoss man 108 cmeee) 11074 < 10=% cmsec) 110~ 2 - 10~ cmvs0c) (Groater man 10~ 2 om-s0¢)
| I S
03 DEPTH TO BEDROCK 0d DEPTH OF CONTAMINATED SO ZONE 08 SOIL pH
m ) i
08 NET PRECIPITATION 07 OMll YEAR 24 HOUR RARF ALL 08 SLOPE
. SITE SLOPE DIRECTION OF SITE SLOPE ,  TBRRAIN AVEBRAGE SLOPE
{in) {in) —_— % . -
09 FLOOO POTENTIAL 0 o ) ;
T SITE IS ON BARRIER ISLAND, COASTAL HIGH MAZARD AREA, RIWVERINE FLOODWAY
SITEISIN . ____ YEAR FLOODPLAN A
11 DISTANGE TO WETUANDS (5 sore ssusmust; 12 DISTANGE TO CITICAL HASITAT 1o/ onaampanss tseens! i
ESTUARINGE OTHER -l :
A _tm) e (m) ENDANGERED SPECHS: ;
13 LAND USE N VICIITY :
MERMIDENTIAL AREAS: NATIONAL'STATE PARKS, AGRICULTURAL LAMDS :
COMMBRCIAL/MDUSTIIAL FORESTS. OR WILDUFE RESERVES PRIME AG LAND o0 LD

EPA FORM 2070-13(7-81)



1. IDENTIFICATION

POTENTIAL HAZARDOUS WASTE SITE STATETS

3’ Em SITE INSPECTION REPORT

PART 6 - SAMPLE AND FIELD INFORMATION

. SAMPLES TAKEN
01 NUMBER OF 02 SAMPLES SENT TO OI ESTWATED DATE
SAMPLE TYPE SAMPLES TAKEN . RESULTS AVALABLE

GROUNDWATER ?\ ! 0al. T7

IV. PHOTOGRAPHS AND MAPS - =

— - <«
o1 TYPe _-anouno}(m 02 N CLSTODY OF 1L
03 MAPS 04 LOCATION OF MAPS 7
Z YES
Z NO

V. OTHER FIELD DATA COLLECTED (#ronwe nevemve sescromon)

Vi. SOURCES OF INFORMA TION /Cuo spsatic rammmnccs. o.¢.. store S0s. sampis snolysm. /eworts)

EPA FORM 2070-13 (7-81)



<EFA

POTENTIAL HAZARDOUS WASTE SITE '(;"gf:':‘zg‘f_’f" -
SITE INSPECTION REPORT Nusee
PART 7 - OWNER INFORMATION ﬂ\[ b‘i&_:léﬁg}_{/_

1. CURRENT OWNER(S) PARENT COMPANY v aoucooi!

T NAME 2 D+ 8 NUMBER NAME 09 D+ 8 NUMBER
OSSTREEYADD¥SSWO Sox !D-.m; / 04 SIC CODE 10 STREET ADDRESS 12.0. Sox. MO ». oic.} 11 8/IC CODE
|___Lehnchestec

s CITY rsnrz 7 2P CODE 120y T3 ETATE|14

L Y
J\fw his IN| 37031
01 NAME - 02 D+8 NUMBER 08 NAME 08 0+ NUMEER
(03 STREET ADORESS /# O 8o« M0 o) SIC CODE 10 STREET ADDRESS (P 0. Bos. AFD #. eic.) 118C CODE
05 CiTY ‘r'm'ﬁlor 2 CODE 12 CITY 13 STATE| 14 2P
01 NAME } 02 O+ B NUMBER 08 NAME
03 STREET ADDRESS #.0 Bos. W0+, ve.) 04 $1C CODE 10 STREET ADORESS 17 0. Sox, AED +. ome.)
0S5 CITY rsnuﬁor 2P CODE 12CITY
v
j01 nAME 02 D+ 8 MUMBER 08 NAME

O3 STREET ACDRESS /# G Ses. AP0 2. osc 1 04 8iC COO® 10 STREET ADORESS 7.0 fos, AP0 #. otc.|
05 CiTY 07 2IP CODE 12 CY 13STATE] 14

1. PREVIOUS OWNER(S) (Lot moet rmvomt tor) IV. REALTY OWNEN(S) v ansecas: ut most roant s
01 NAME 02 D+8 NUMBER 01 NAME Jo: D+ 8 NUMBER
03 STRERT ACORESS (* O fes. AFD +. oic.) B4 5 COOE 03 STREET ADORESS (#.0. Bee, AF0+. orc ) 04 83C COO8

05 CITY Iﬂmﬂ[or 2# COOE jm 06 STATE] 07 2 COOR
Jor NAME rzoum 01 NAME 02 O+ 8 IR
03 STREET ADDRRSS (» O. Bes. A0 . 02} T ] Oa 85C GOOE 03 STREET ADDRESS P.0 foa. AFD #, wec.) 'oo-ccoqt
G5 CiTY STATEIO? P COOE o6 TV 07 2P COOR
01 NAME 02 D+ B NUMBER %W 02 D+ B NN
03 STREET ADORESS (# O Soe. APD 2. oux.) B ook 03 STREET ADORESS (7.0 Ses. WD 9. o) 04 $1C COOE
foscrv @TATE]| 07 2P COOR 08 CiTY ATE[O7

V. SOURCES OF INFORMA TION (Ceo apomic catorances. 0.¢.. sst0 0e. sompse snaiyas. recerts

EPA FORM 2070-13 (7-81)



<EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART & - OPERATOR INFORMATION

1. IDENTIFICATION

01 STATE| 02 SITE NUMBER

i) DIfo72%03¢

il. CURRENT OPERATOR (#rowoe v awrerent rom awner)

OPERATOR'S PARENT COMPANY v aooecaon:

01 NAME 02 D+8 NUMBER 10 NAME - 11 0+6 NOMBER
‘ &

03 STREET ADDRESS /#.0. Sos, AFD v. erc.) 04 SIC CODE 12 STREET ADORESS (# 0. Sox. AFO #, etc.) 13 SIC COO€
08 CITY 08 STATE[07 ZIP CODE 14 CITY 16 STATE| 18 2P CODE
—

08 YEARS OF OPERATION | 09 NAME OF OWNER

111, PREVIOUS OPERA TOR(S) (Lt mest recont irat: srowse onvy « OWferent from ownar)

PREVIOUS OPERATORS' PARENT COMPANIES v ssrconn: .

(01 NAME 02 D+ B NUMBER 10 NAME 11 D+ B NGWMER

03 STAEET ADORESS 7.0, Bev. AFD ¢, orc) ]&Tﬁm 12 STREET ADDRESS (7.0 Sor. WD, oic.) 3 S COE

FoTE'rv tf 07 2 COOE 14 GITY 15 STATE| 16 2P COOR

08 VEARS OF OPERATION [O8 NAME OF OWNER OURING THiS FERIOD ’
01 NAME 02D+ L3 13“'___4
mm:ﬁ. Sox. AFD#_att.) 04 5iC COOE 12 STREET ADDRESS (# 0. Bos. AFO ¢, oic.) 13 6ic SO

08 CITY 08 STATE |07 ZIP CODE 14 CITY 15 STATE uzrcboe

OB YEARS OF OPERATION | O NAME OF OWNER DURING THIS PERIOD

0 NAME 02 D+ 8 NUMBER 10 NAME 11 O+ B NUMBER

03 STREET ADDRESS (P.0. Sox, A7D #. #5c.) 04 SIC CODE 12 STREET ADDRESS (P.0. Box. RFD #. orc.) 13 SIC CODE

08 CiTY 08 STATE| 07 ZiP COOE 14 CITY 15 STATE| 18 2P CODE

08 YEARS OF OPERATION | 0 NAME OF OWNER DURING THS PENICO

IV. SOURCES OF INFORMATION (Caw snootie rorrances. o.9.. 5000 Mou. sampie enalysss, reperts)

EPAFORM 2070-13(7-81)




<EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 9 - GENERATOR/TRANSPORTER INFORMATION

I. IDENTIFICATION

o1 _slws 02 SITE NUMBER

N |D1%o22103F |

ii. ON-SITE GENERATOR

01 NAME

02 D+8 NUMBER

03 STREET ADORESS 2 O Sox. ##0»._ sic |

04 8iIC CODE

0s Ty

Tﬂﬂﬂormm

05 CITY 08 STATE]O7 2P CODE
1. OPF-SITE GENERATON(S)
01 NAME 02 O+ 8 NUWBER 01 NAME ruouw
03 STREET ADORESS (7.0 ban. A0 ¢, oic.) 04 $1C COD& 03 STAEET ADORESS (7 O e, AFD . owc.) T Joe iC CODE
05 CITY ‘[55 STATE| 07 2P CODE 08 CITY ATEjo7
R —
01 NAME 02 D+ 8 NUMBER 01 NAME 02 0+
——————— ——— -
03 STREET ADORESS (7 0. o, AFO#. see.) 04 8iC CODE 03 BTREET AGORESS (7.0, Sex, R0 7, at0.) Y 1
08 CITY 07 2 COOE os ary
IV. TRANSPORTENS)
01 NAME D2 O+ BNUMBER  JOO RAME m—
. e
03 STREET ADORESS (».0. Box, AFD e, eic.) 04 SIC CO0E 03 STREET ADDRESS (#.0. Sox. ASD », sec.) 04 8IC CODE
o8 CiTY “JS¥ STATH 07 z» cooe 05 CITY [o_unﬁ' 07 2P COOR
01 NAME 02 D+ 8 NUMBER 01 NAME ) +8
03 STREET ADDRESS (#.0. Bea. A*D ¢, 0ic.) 04 SIC CODE 03 STREET ADDRESS (».0. Bes. AFD #, otc.) 04 $IC CODE
St
s CITY 08 STATE] 07 2P CODR

V. SOURCES OF INFORMA TION m-'.'m' 0.9.. 01510 00, JOVB ertiven. repents)

h‘
EPA FORM 2070-13 (7-81)



VA

SEPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 10-PAST RESPONSE ACTIVITIES

1. IDENTIFICATION
1 STATEj 02

U. PAST RESPONSE ACTIVITES

| e ke e e

IS man N bt b et 2t s e

04 DESCRPTION

01 O A. WATER SUPPLY CLOSED 02 DATE 03 AGENCY
04 DESCAPTION
01 O 8. TEMPORARY WATER SUPPLY PROVIDED 02 DATE 03 AGENCY
04 DESCNPTION
01 O C. PEAMANENT WATER SUPPLY PROVIOED 02 DATE 03 AGENCY
04 DESCNIPTION :

e S y—
01 C D. SPLLED MATEMAL RBMOVED 02 DATE 03 AGENCY
04 DESCAIPTION
01  E. CONTAMINATED 8OL REMOVED 02 DATE 03 AGENCY
04 DESCRPTION
01 1 F. WASTE REBPACKAGED 02 DATE 03 AGBNCY
04 ORBCRIPTION
01 C G. WASTE DIPOSED ELSEWHERE 02 DATE 03 AGENCY
04 DESCAPTION
01 5 M. ON SITE BUMAL 02 DATE 03 AGENEY
04 DESCAIPTION
0V C 1. N SITU CHEMICAL TREATMENT 02 DATE 03 AGENCY
04 OESCRIPTION
01 U J. IN SITU BIOLOGICAL TREATMENT 02 DATE 03 AGENCY
04 DESCAIPTION
01 C K. IN SITU PHYSICAL TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION
01 G L ENCAPSULATION 02 DATE 03 AGENCY
04 DESCAIPTION
01 L M. EMERGENCY WASTE TREATMENT 02 DATE 03 AGENCY
04 DESCRPTION
01 O N. CUTOFF WALLS 02 DATE 03 AGENCY
04 DESCRIPTION
01 0 O. EMERGENCY DNKING/SURFACE WATER OIVERSION 02 DATE 03 AGENCY
04 DESCAPTION
01 O P. CUTOFF TRENCHEN/SUMP 02 DATE 03 AGENCY
04 DESCRIPTION
01 C Q. SUBSURFACE CUTOFF WALL 02 DATE 03 AGENCY

EPA FORM 2070-13(7-81)




e

SEPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 10 -PAST RESPONSE ACTIVITIES

). IDENTIFICATION
OV 8TATE} 02

HPAST RESPONSE ACTIVITIES connvers

01 O R. BARMIER WALLS CONSTRUCTED 02 DATE 03 AGENCY
04 DESCAIPTION
01 O 8. CAPPING/COVERING 02 DATE 03 AGENCY
04 DESCAPTION
01 O 7. BULK TANKAGE REPAIRED 02 DATE 03 AGENCY
04 DESCRIFTION
01 0 V. GROUT CUATAIN CONSTRUCTED 02 DATE 03 AGENCY
04 DESCAPTION
01 O V. BOTTOM SEALED 02 DATE 03 AGENCY.
04 DESCRIPTION
01 O W. @A CONTROL 02 DATE 03 AQENCY.
04 DESOAIFTION
01 C X. PIRE CONTROL 02 DATE 03 AGENCY.
04 DBSCAIPTION
01 C V. LBACHMATE TREATMENT O2 DATE O3 AQEBNCY
04 DEBOAIPTION
01 C 2. ARBA BVACUA 02 DATE 03 AGENCY
04 DESCAIPTION .
01 T 1. ACCRSS TO SITE RESTRICTED 02 DATE 03 AGENCY
04 DESCAIFTION
01 O 2. POPULATION ARLOCATED 02 DATE 03 AGENCY
04 DESCAPTION

02 DATE 03 AGENCY.

01 C 3. OTHER ABMEDIAL ACTIVITIES
04 DESCAIPTION

. SOURCES OF INPORMATION Coo tsoone raioronces. 0.5.. 25000 Mos. sempi Sna/yses. re90rTs)

EPAFORM 2070-13(7-81)




T

O R VY

POTENTIAL HAZARDOUS WASTE SITE

6Em SITE INSPECTION REPORT

PART 11 - ENFORCEMENT INFORMATION

I IDENTWICATION

"

02 SITE NUMBER !

§. ENFORCEMENT INFORMATION

01 PAST AEGULATORY/ENPORCEMENT ACTION O YES )‘:

02 DESCAIPTION OF PEDERAL. STATE, LOCAL ASGULATORY/ENPORCEMENT ACTION

Non&

. SOURCES OF INFORMATION /Cao cpsotte rotsrances. 0.5.. 50000 10, 20mp/s onsiyess. /0908

EPA FORM 2070-13 (7-81)
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e T e —  TNp38e 72863 A o S&L—z

. REGION |SITE NUMBER (ta be essign)
* [ 2.) EPA . _ POTENTIAL MAZARDOUS WASTE SITE : od by HO)
v S SITE INSPECTION REPORT %
FGENERAL INSTRUCTIONS: Compiete 3ections 1 and III through XV of this lorm as completely as possible. Then use the informe-
tios on this form to develop & Temtst've Disposition (Section II). File this form in its entirety in the regionel Hazardous Waste Log

File. Bs sure to iaclude a}l sppropriste dupplemental Reports in the lile. Subait & copy of the forms to: U.S. Eavironments) Pro-
tection Agency; Site Tracking System; Hazardous Waste Enforcement Tack Force (EN-335), 401 M St., SW,; -ashhgton. DC 20460.

~ L SITE IDENTIFICATION

> N - . 8. STREET (or other Idpntitier)
ﬂ”’/é’i"ﬂ//ofaf ﬁ—q Mﬂ%’-‘ﬁ/ jnfz//’”’a
T STAYE <P TOOE [F. COUNTY RAWE
/T TN Sheb/

o, aom
§. 2P CODE

3. STREE 4. CITY 8. STATE
s vl

srent lrom operaior ol site) [/

’Z%-‘»_ f.%r/a_r_f _Att ( ”@:’i%@! | tot-24-7277

2. TELEPMHONE NUMBER

1. NAME
f-—,-. CI-T-V- — et oes  omwm o — ——— emme s w—— — ae— c— - ‘.-;;‘TE- q—.. l;—CODT ——ney

SE——
. SITE DESCRIPTION

GCnstchs arorrels ma*//n'q{/; cse

J. TYPE OF OWNERSHIP

1. repERAL [ 2. svave [ s. counry % MUNICIPAL {3 s. private
. TENTATIVE DISPOSITION (complete this section last)
A. ESTIMATE DATE OF TENTATIVE | B. APPARENT SERIOUSNESS OF PROBLEM ~
o :
DISPOSITION (me., day, & ye). 31 mion~~— [ 2 weoium Ostow & NONE
€. PREFARER INFORMATION

1. e é /?.;z / Wl/ﬁg’//

A, PRINCIPAL INSPECTOR INFORMATION

1. MAM . 2 TITLE o
_ga’;?é / l%‘/éfr(( &n v;’/u4m»4;4/ 5/1// .
[ ongamiiation. — — — — — — — -— o= = e _[ 4 TELEPHONE NO. (3788 code & nou))

vseEPH /?ezmnﬂ :/”.m,%a/

8. INSPECTION PARTICIPANTS
2. ORGANIZATION 3. TELEPHONE NO.

n, Pasiafeng KT IS For sy De 2T i Faivred
% “ g

La. TELERNONE NUMBER ln. DATE (pos, day, & yr.)

at/ Sk/- <52/ ? @/F 0

HI. INSPECTION INFORMATION

1. NAME

Geviye R thareal | 0< cPA oe/- €] ~ a0 /
T Ragen . st 5/ =742

Lo

C.S51TE REPRESENTATIVES INTERVIEWED (corporate olliclale, workers, realdents)
1. NAME 2. TITLE S TELEPHONE NO, 9. ADDRESS

' . : Hic Freltd . Sepe,

Choc 1€ -6’4 ves 9;/(—459/7} ;77 '7”
/- 347-777 77

Dy [e ﬂews C%n/ ﬂ/ prZd) ;/

EPA Form T2070-3 (10-79) PAGE 1 OF 10 ‘ Continue On Reverse



Continued From Front

[ WERUIDN YRR

. INSPECTION INFORMATION (continued)

D. GENERATOR INFORMATION (esowrces of wasle)

. MAMK

2. TELEP~ DK MO,

8. ADDRESS

-WASTE TYPE GENERATED

E. TRANSPORTER/HAULER INFORMATION

. NAME
"

2. TELEPMONE NO.

3. ADODRESS

A WASTE TYPE TRANSPORTELD

F.1F WASTE 1S PROCESSED ON SITE AND ALSO SHIPPED TO OTHER SITES, IDENTIFY OFF-S!TE FACILITIES USED FOR DISPOSAL.

t. NAME

2. TELEPHONE NO,

3. ADCRESS

G. DATE OF INSPECTION

H. TIME OF IN

ECTIO

4m

/los

I. ACCESS GAINED B?:(endonllalc must-be shown in 81l cesns) l
1. PEAMISSION

] 2. warraANT

Scan ¢ p/grm

IV. SAMPLING INFORMATION

A. Mark ‘X’ for the types of samples taken aad indicste where they have been sent e.g., regional iab, other EPA lab, contractor,
etc. and estimate when the results will be available.

v A ey

2. 3AMPLE 4.DATE
1.5AMPLE TYPE TAKEN 3. SAMPLE SENT TO: RESUL TS ’
(meark ‘X") AVAILABLE 3

a, GROUNDWATER

%
b. lunrAéc WATER :
i
H
€. WASTE 3
3
“a
FRNT l
—
¥
o. RUNOFF -;
]
L smiLL f
-t

g 3O1L

L

5. VEGRTATION

. OTHEAI=~~~Tty)

B. FIELD MEASUREMENTS TAKEN (e

«§eo radicagtivity, explosivity, PH, et:.)

t.Treg

2.LOCATION OF MEASUREMEN

J.RESULTS

Ak L

.



Continved From Page 2

IV. SAMPLING INFORMATION (continued)

C. PHOTOS

1. TY®eg OF PHOTOS | 2. PHOTOS IN CUSTODY OF:
P 7
GCROUND Clv. aemar o vn o A
.

YES. SPECIFY LOCATION OF MAPS: w 4
Suthet gl orip s Alopic (7 o)

§ €. COORDINATES
1. LATITUDE (dege-min.-sec.) 2. LONGITUDE (deg.-min.-sec.}

35'03/04/”/\/ -8 s3t2¢7 W/

V. SITE INFORMATION

A. SYTE STATUS

t. ACTIVE (Thoae inductrial or 3 2. \wACTIVE (Those {1 3. oTHER(specity):
icipal sites which are being used sites which no longer receive (Those sites that include such incidents like *‘midnight dumping’®
or waate treatment, storage, or disposal] wastea.). where no regular or continuing use of the site [or waste disposal
n a continuing besis, even if inire- hes occurred,) l
quently.)

B. IY'GENERATOR ON SITE?
] 1. NO D 2. YES(apecily generstor’s four-digit SJC Code):

[P

C. AREA OF SITE (in acres) D. ARE THERE BUILPINGS ON THE SITE?

&,:)/ QcrE [J1.xe 2. YES(apecily): g)lmr/e ﬂ/éS ;

V1. CHARACTERIZATION OF SITE ACTIVITY
Indicate the major site activity(ies) and details relating to each activity by marking ‘X' in the appropriate boxes.

- 0 B
z A, ‘I'RANSPOR'I:ER r-i- 8. STORER rx—' C. TREATER . L—x-: D. DISPOSER
_——
1.RAIL t.PILE - 1.FILTRATION 1 LANDOFILL
2.3r0P ] 2.SURFACE IMPOUNDMENT 2. INCINERATION U 2. LANDFARM --—}.
3.0ARGE 3. DRUMS 3. VOLUME REDUCTION 3.0PEN DUMP ﬁ:
4. TRUCK 4. TANK, ABOVE GROUND 4. MECYCLING/RECOVERY € FURFACE MPOULACMENT -‘
9. PIPELING f Ps. TANK, BELOW GROUND B CHEM./PHYS,/TREATMENT 8 MIGNIGHT DUMEING
_‘..o'rntnltpoclfr): 8.0 THE R(apecifly): 8. BIOLOGICAL TREATMENT J."'mc”_"_'“fj:g“_, o _!
7.WASTE OIL REPROCESSING TLUNDY - SROUND b0 110G T
4 /So M#I’ ((1}0 mn WJ 8.SOLVENT RECOVERY 3.0 THEM pectly. H
& hav f w“‘t{ Qrﬂ“"d— 9.0 THER(specity):
-
acrpick site !
4
' §

€. SUPPLEMENTAL REPORTS: 7 the site falls within sny of the c( ‘egories listed below, Suwplemental Reports must be completed. [ndicare
which Supplemental Reports you heve filled out and sttached to this for..

[J 1. sTorace [J 2. mciweration  [CJs canornl  [Je J080ACE 0 ([Js oeepwert
CHEM/BIO/ . c:
(s guvs TREATMENT L] 7- LANDFARM [Je.orenpuwp [T]s9. TRANSPORTER ] 10. RECYCLOR/RECLAIMER

V. WASTE RELATED INFORMATION

(WASTE TYPE
1. LIQUID 2. SOLID [ s. sLuoce (3 s 6as

B. WASTE CHARACTERISTICS

{3 v. cormrosive 2. IGNITABLE (] 3. raptoACTIVE [ ] 4. HIGHLY VOLATILE
s Toxic 6. REACTIVE {1 7. xenv (] s FLaumaBLE

p g )
{19 oTHER({rpecity): { ) / A g ¢ 7 ’ / ﬂ/l

C. WASTE CATE SO0RIE
1. Are recorde o/ westes available? Specify ltems such es manifests, Inventordes, etec. below.

EPA Focem T2070-3 (10-79) PAGE 3 OF 10 Continue Un Reverse



~/ ~ A
Continued From Front ~ .
VII. WASTE RELATED INFORMATION (continued)
2. Estimate the amount (epecify unit of muufn) of waste by category; mark X’ to indicate which wastes are present. j
e. SLUDGE ». Ot c. SOLVENTS d. CHEMICALS e. SOLIDS f. OTHER
AMLUNT AMOUNT AMOUNT AMOUNT AMOUNT AMOUNT

UNIT OF MEASURE

UNIT OF MEABURE

UNIY OF MEASURE

p—
UNIT OF MEASURE

UNIT OF MEASURE

UNIY OF MEASURE

- x xe - x* x  x
PAINT, ¢ oy HMALOGENATED LABORATORY,
1 migments [ ' wastes VsoLvENTS 1" Actos =11 FLvasm 1" PaRMacEUT.
METALS k2) O THER(opocity): NON-HALOGNTD. PICKLING
g unees 2 goLvenTs ‘2! Liquons ‘21 aseESTOS 21MOSPITAL
)
ts) POTW |__J3) O THER(apeciiy): k31 CAUSTICS YLt Mine 13/ RADIOACTIVE
ALUMINUM FERROUS SMELT )
“'ILUDGI (a) PESTICIDES “‘mc WASTES (AT MUNICIP AL
J 1S OTHER(specify): NON-FERROUS 1) OTHER(apecify):
(SIDYES/INKS 'S) L TG. WASTES s
(61 C YANIOE _'e'o’rusnnpoc:ly):
(7 PHENOLS
(81 HALOGENS
) Pce
(1OIMETALS
- (11O THER(specily)
- — -
0. LIST SUBSTANCES OF GREATEST CONCERN WQ]CN ARE ON TRE SITE (place in deacending order of haiard)
- 2. FORM 3. TOXICITY
(onark ‘X*) (mark 'X*)
1.SUBSTANCE ~ o T T val s, ™ —TT 8. CAS NUMBER S. AMOUNT 6. UtH T
LID | Lia. | POR]MIGH] MED.| LOW |NON

-

VIII. HAZARD DESCRIPTION

FIELO EVALUATION HAZARD DESCRIPTION: Place an ‘X’ in the box to indicste that the listed hazard exists. Descrnibe the
hazerd in the space provided. '

[ A. HUMAN HEALTH KAZARDS




. "' v “——’

CratinuedFrom Pige ¢

VIII. HAZARD DESCRIP TION {continued)

[} ». NON-WORKER INJURY/ELPOSURE

‘

(] c. wORKER INJURY/EXPOSURE

] 0. CONTAMINATION OF WATER SUPPLY

~-
e counumnmﬁ OF FOOD CHAIN
[T] F. CONTAMINATION OF GROUND WATER
A {T3 6. CONTAMINATION OF SURFACE WATER ‘
EPA Ferm T2070-3 (10-79) PAGE 5 OF 10 Continue On Reverse
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Continuved From Front - . L.
VIII. HAZARD DESCRIPTION (aontinued)

] 1. DAMAGE TO FLORA/TAUNA

3. Frsu e

] 4- CONTAMINATION OF AIR

[] k. noTicEABLE ODORS .-

[

P com—

W /»75

g, ane! }f%{ /m Aeorme

] m. PrOPERTY DAMAGE

EPA Form T2070-3 (10-79) ' PAGE € OF 10 Continae On Page 7



ey A

N s . S
Centinued Peom Pagé 6

VIII. HAZARD DESCRIP TION (continued)

("fn. FiRE oR ExPLOSION \
7( 2(:; 15/ 0/’/‘//} ﬂ/o‘v‘?/i g /mrér o//

O. SPILL‘SILEAUUNG CONTAINERS/RUNOFF/ST |NG Lwoul

G 7D G

o7t mp/ ﬁ'?aa/m// Arrarse2”

- —— P

[T} ». seweR, STORM DRAIN PROBL EMS

] q. erosion PROBLEMS -

ror ren-

e LTk e SISV

L ] m. waDEQUATE sECuRITY

JU W

N

[_] S INCOMPATIBLE WASTES

me\ VIURIAIE B § AT s VR WS R T e & L

EPA Form T2070-3 {10-79) PAGE 7 OF 10 Conanpe On Revorse



VIII. HAZARD DESCRIPTION rcontinued)

] v. mionscHT DUMPING

D U. OTHER (apecily):

,%ﬂa? Hrecsd
%4,/ 5% /
7z

f/%naw

¥

f/er

G /a//%%/

'ﬂﬂ% @ﬂ&'m//a/n-7 54"'52&%’/;
071,4(79/

6‘4441-
f /.,wal/é %%&wném WM)

It 2222 &

\

IX. POPULATION DIRECTLY AFFECTED BY SITE

T

—

A.LOCATION OF POPULATION

C.APPROX. NO, OF PEOPLE

C.

APPROX. NO.

8. APPROX. NO.
OF PEOPLE AFFECTED

AFFECTED WITHIN
UNIT AREA

GF BUILDINGS
AFFECTED

€.

DISTANZE

‘Specify unit sy

TC ST

1.IN RESIDENTIAL AREAS

IN COMMERCIAL
‘OR INDUSTRIAL AREAS

IN PUBLICLY
"TRAVELLED AREAS

PUBLIC US™ AREAS

‘(parks, achoo.., ®tc.)

X. WATER AND HYDROLOGICAL DATA

A. DEPTH TO GROUNDWATER(epecifly unit)

. DIRECTION OF FLOW

C. GROUNCWATER USE IN VICINITY

D. POTENTIAL YIELD OF AQUIFER

€. DISTANCE TO DRINKING WATER SUPPLY
(specily unit of measure)

F. DIRECTION TO DRINKING WATER SUPPLY

{3 1. von-communiTY
< 13 CONNECTIONS®

=

O 5. sumrace warTen

G. TYPE OF DRINKING WATER SUPPLY
’ 2. COMMUNITY (apecify town):

> 15 CONNECTIONS

4. WELL

EPA Form T2070-3 (10-79)

PAGE 8 OF 10

Continue On Page 9
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LOCATION OF SITE (S IN:

] A. KNOWN FAULT ZONE [T} ®. kArsY zONE

- -

~ :
] €. A REGULATED FLOODWAY [C] F. criTICAL HaBITAT

CJc.wovearmsior

] 6. RECHARGE +O* L

" XII, TYPE OF GEOLOGICAL MATERIAL OBSERVEC'
Mark ‘X’ to indicste the type(s) of geoclogical material observed and specify where neces:e:

-'-:1 A. CLVERBURDEN L; 9. BEDROCK (specify below) »x—.n
1. SAND
2. CLAY
3. GRAVEL

XII. SOIL PERMEABILITY

{T] 8. VERY HIGH (100,000 to 1000 cm/ sec.)
E E. LOW (.2 to .00] cm/sec,) -

] A. unknOwN
T] o. MODERATE (10 10 .2 cm/wece)

G. RECHARGE AREA

. Tt —
S
- . e . > .
. ) .
Continued From Pl.o [ ] ~
X. WATER AND HYDROLOGICAL DATA (continued)
M. LISY ALL ORINKING WATER WELLS WITHIN A 1/4 MILE RADIUS OF SITE
. non‘Com COMMUN-
1. wELL . 2. 0EPYM 3. LOCATION MUNITY [RAS
(spocily unit) {proximity to populetton/ buildings) (mork ‘X') (meek ‘X’)
4
¥
1. RECEIVING WATER
1. NAME 3 2. sewens CJ s streams/niveny
(3 &. LakEs/mESERVOIRS 3 s. oTHER(specity)
.. SPECIFY USE ANG CLASSIFICATION OF RECEIVING WA TERS - = i T = T T
XJI. SOIL AND VEGITATION DATA

J. WETLAND

o

'L PQUIFER .

S ¢

-,-7. .| parts, _j’

M

rd o Hy below? E

¥

4

R i

[

- - J
4

. _3

3

*

L O SRR LR ARy 77 1Y H

.1 ‘» G000L cm/sec.)

1. ESTIMATE % OF 3LOPE

1. ves a2 we 3. COMMENTS:

W. DISCHARGE AREA T
Jh. vés CJ2 w0 3. COMMENTS:

T.SLOPE -

2. SPECIFY DIRECTION OF SLOPE, CONDITION OF SLOPE, ETC.

J. OTHER GEOLGCICAT DATA \

L't“r TR A e i

EPA Form T2C70-3 (10-79) PAGE 9 OF 10

Continue On Reverse



Continued From Front
b M TX L.

XIV. PERMIT {INFORMATION

Liat all appliceble permits held by the site 4 provide the related information.

[ F.IN COMPLIANCE
i 0. DATE E. EXPIRATION (mark 'X’)
A. PEAMIT TYPE 8. 1S3UING C. PERMIT 1sBUED DATE . . U
u(o.co.RCRA,ﬂﬂo.'NPD!S.ﬂc.) - AGENCY NUMBER (mo.,doy.&yr.) (mo.,dey,&yr.) vl.s ~'°' n';:*‘d
_ XV. PAST REGULATORY OR ENFORCEMENT ACTIONS
D NONE D YES (summarize in this space)

NOTE: Lased on the information in Sections III through XV, fill out the Tentative Disposition (Section I{) information
on the first page of this form.

EPA Form T2070-3 (10-79)

PAGE 10 OF 10




a . POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
< EPA PRELIMINARY ASSESSMENT : Eig |
© PART1-SITEINFORMATION AND ASSESSMENT 807303y
. SITE NAME ANO LOCATION
07 SITE NAME iLooas - T 2STRERT. AGUTENG.. OR S5 T0CA

Omm?' ix\';5 'Pi * S : ;Q Sﬂ- OCSTATQIOSgUCéO'l £€W{S
ﬁ—%‘m@% LONGITUGE LA 29I53% Skglé A 72‘7 oi

3503 p3.8 | _B1 5% 26w

e e S
10 QIRECTIONS TO SITE (Sianey sam casrest sutes reom

. RESPONSIBLE PARTIES
01 QWNER & Mvume . 02 STREET /& . )
P T Putlhor, Wy Llggler
- {oacy R 04 STATE} 0S ZIP COO& 06 TELEPHONE NUMBER
| MemBPlns TN 3<uT°é !
07 OPERATOR anll 08 STREET /Susswsvn. manny, reansmmny
[oscry 10STATE |11 ZP COO& 12 TELGPMONE NUMBEN
( )
uwngoromm——
O A. PRIVATE [ B. FEDERAL: Q C.STATE JD.COUNTY E. MUNICIPAL
{APEREy names
G £ OTHER: . - T G. UNKNOWN
74 OWNER/GPERATGR NOTIFICATION GN FILE (Choas a8 s aaowy . . A ‘
C A.ACRA 3001 DATE RECEIVED: L 4 2 8. UNCONTROLLED WASTE SITErcancia 103 DATERECEIVED: /i C. NONE
MONTH OAY YEAA MONTH SAY YEAR
V. CHARACTERIZATION OF POTENTIAL HAZARD N
31 ON SITE INSPECTION 4 ter asarw
ves oare_ B/ EA. EPA Q 8. EPA CONTRACTOR S C.STATE © 0. QTHER CONTRACTCR
MONTIA OAY  YEMA LOCAL HEALTHOFFICIAL (I F. OTHER: (
CONTRACTOR NAME!S):
G2 SITE STATUS (Chesn aver 03 YEARS OF OPERATION
ACTIVE (CB8.INACTIVE (O C. UNKNQWN —_— ' — XUNKNOWN
> SEGINNING YEAR ENOING YEAR

04 OESCRIPTION OF SUBSTANCES POSSISLY PRESENT, KNOWN. OR ALLEGED

N\Dusﬂ-*f c!encers) -Cu_q\) +'M l_e_a“-.

"G3 ORSCAFTION OF POTENTIAL HAZARD TO ENVIRONMENT ANG/GR POPULATION .

T g B ‘J'\’OMA‘}Q Avre -Qen- VAN 18wS I‘Lewu; \A&&A 1D Mntu'l-eua—-Uce' @@’
mpeny Lac\ ey To e 4[1M)%0 KPR ST Repod some spilase wnrs
vetTed - Ikﬂ‘,?ecx R ‘t-\me P.-X\e\—os. 5’1‘9»&5'( A oo — uo“- J\s[sosvo-l

V. PRIORITY ASSESSMENT -

31 PAIGRITY FOR NSPECTION ey p—— ot 2. wase ansPwt 3.0 - o

Q A HIGH C 8. MEDIUM C.L.OowW QO O.NONE

mesesan resuwen {IPUDOE! OR NS SVEISRIS SER (NG farsnar o

VL INFORMATION AVAILABLE FROM
01 CONTACT 02 OF (agenew Orgemessmay 03 TELEPNONE NUMBER

Wack Graves Aubeld Miye Sop. M& Aucper Auth, | DDHE T
o4 w&7m~ss&ssuenr\ a;_x:';iuocv /~a\"~ o;oa nouF s /.J d7 TELEPHONE NUMEER oaoar,E )8

4 wilism e v _ . . 2

| ) 4/ /1/1 ¢S S /‘fmlfﬁgfvﬂ Warke Winongenesl” (615)94/-6287 |
EPA FORM 2070-12(7-81) I v

Rt



. _/r//

. o’ p—
P POTENTIAL HAZARDOUS WASTE SITE 1. IDENTIFICATION
wEPA | PRELIMINARY ASSESSMENT N L .
PART 2- WASTE INFORMATION 30723
. WASTE STATES, QUANTITIES. ANO CHARACTERISTICS
OV PHYSICAL STATES Choen @ o anmw 03 WASTE GUANTITY AT SITE | 03 WASTE CHARAGTERSTICS 1Croes s ey
S o rowoen.Peas O F LoD e Cocomosve  CF meeenas  Clleuarvouns
C ¢ s\uoas 0GGas CCRADIOACTIVE  C G Aammast - O K MEACTIVG
CUBCYARDS Q 0. PERSISTENT Q n. arams © L NCOMPATLE
So.omen [ r>——n NO.OF OAUMS QM st armcing
1. WASTE TYPE
CATEGORY SUBSTANCE NAME Ot GROSS AMOUNT SWI'O!WTMCOMN‘B
LU SLUOGE :
oLw OlLY WASTE
oL SOLVENTS
PO PESTICIOES
Qce QTHER QRGANIC CHEMICALS
0C INOMGAMIC CHEMICALS
ACD ACI0S
8AS BASES
MES MEAVY METALS
V. HAZARDOUS SUBSTANCES 3. aser CAS
Q1 CATEGONRY 02 SUSSTANCE NaE 03 CAS NUMEER 04 STORAGE/DISPOSAL METHOD 08 CONCENTRATION m
t 4
V. FEERSTQCKS (see e Cas
CATEGOAY 01 FEEDSTOCK Namé 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FOS FOS
FOS FOS
FOS FOS
FOS FDS
Vi. SOURCES OF INFORMATION iC4v tosmne reiemauss. 0.4.. 2000 MOR, SERMD SAMIAR. GSONT )

EPA FORM 2070-12 (7-81)



P POTENTIAL HAZARDOUS WASTE SITE
\.’EPA , PRELIMINARY ASSESSMENT
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

% HAZARDOUS CONDITIONS AND INCIGENTS

03 POPULATION POTENTIALLY AFFECTED:

04 NARRATIVE DESCRIPTION

01 1J A. GROUNOWATER CONTAMINATION 02 O OBSERVED (DATE: ) G POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: e 04 NARRATIVE DESCRIPTION

01 O 8. SURFACE WATER CONTAMINATION 02 C OSSERVED (DATE: } C POTENTIAL 0 AMLEGED
03 POPULATION POTENTIALLY APFECTED: e 04 NARRATIVE DESCRIPTION

01 O C. CONTAMINATION OF AR 02 O OBSEAVED (DATE: ) G POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: e 04 NARRATIVE DESCRIPTION

01 3 D. ARE/EXPLOSIVE CONOIMONS 02 O OBSERVED (DATE: ) C POTENTIAL O ALEGED
03 POPULATION POTENTIALLY AFFECTED: . 04 NARRATIVE DESCRISTION .

0t 3 E. DIMECT CONTACT 02 (] OBSERVED (DATE: ) Q POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: o 04 NARRATIVE DESCRIPTION

01 C F. CONTAMINATION OF SOR. 02 0 OBSERVED (DATE: ) 3 POTENTIAL ) ALLEGED
03 AREA POTENTIALLY AFFECTED: o 04 NARRATIVE DESCRIPTION

4

01 C G. ORMIONG WATER CONTAMINATION 02 ] OBSERVED (DATE: ) G POTENTIAL Q ALLEGED
03 POPULATION POTENTIALLY AFFECTED: e 04 NARRATIVE DESCRIPTION

01 T M. WORKER EXPOSUREINJURY 02 C OBSERVED [DATE: ) ) POTENTIAL O AU.EGED
03 WORKERS POTENTIALLY AFFECTED: e 04 NARRATIVE DESCRIPTION

01 C 1. POPULATION EXPOSURE/INJURY 02 J OBSERVED (DATE: } O POTENTIAL O AWLEGED

€PA FORM 2070-12(7-81)

1 e oA il o
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o~ POTENTIAL HAZARDOUS WASTE SITE L DENTIICATION
\-,EPA PRELIMINARY ASSESSMENT G2 ST ameaih
rm:-oumnon,or HAZARDOUS CONDITIONS AND INCIDENTS

. HAZARDOUS CONOITIONS AND INCIDENTS (coumen

01 O J DAMAGE TO FLORA 02 3 OBSERVED (DATE: POTENTIAL

04 NARRATIVE DESCAIPTION . ¢ ) a Q ausom
01 O K. DAMAGE TO FAUNA 02 O OBSEAVED (DATE: ) POTENTAL ALSGED
04 NARRATIVE DESCRIPTION ssesnate asnocss of apoemns o Q
01 O L. CONTAMINATION OF FOO0 CHAIN 02 C] OBSERVED (DATE: ) O POTENNAL O ALEGED
04 NARRATIVE DESCAPTION
o nnqarmmamorwm 02 0 OBSERVED (DATE: ) DpoTENTIAL O AULEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIFTION
01 O N. DAMAGE TO OFESITE PROPERTY 02 (] OBSERVED (DATE: ) 3 POTENTAL O ALEGED
04 NARRATIVE DESCRIPTION
01 0 O. CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs 02 (] OBSERVED (DATE: ) O POTENTIAL O ALEGED
04 NARRATIVE DESCRIPTION
0t O P. LLEGAL/UNAUTHORIZED OUMPING 02 0] OBSEAVED (DATE: ) O POTENTIAL 3 AUEGED
04 NARRATIVE DESCRIFTICN

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL. OR ALLEGED MAZARDS

. TOTAL POPULATION POTENTIALLY AFFECTED:

IV. COMMENTS

Y. SQURCES OF INFORMATION (Cite msonts casronces. 0. g., 51000 M08, SaMSis snaivast. reseere!

EPAFORM 2070-12(7-8V)
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